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Abstract of WO9535308 

The present invention relates to novel classes of compounds which are inhibitors of interleukin-1 beta 
converting enzyme. The ICE inhibitors of this invention are characterized by specific structural and 
physicochemical features. This invention also relates to pharmaceutical compositions comprising these 
compounds. The compounds and pharmaceutical compositions of this invention are particularly well 
suited for inhibiting ICE activity and consequently may be advantageously used as agents against 
interleukin-1 mediated diseases, including inflammatory diseases, autoimmune diseases and 
neurodegenerative diseases. This invention also relates to methods for inhibiting ICE activity and 
methods for treating interleukin-1 mediated diseases using the compounds and compositions of this 
invention. 
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X#5> C*fcftN"T?fo?J ; 
Z#\ C0*^ifiS02"t?fc?) ; 

rX^^tl^^K Mil L~C\ m^^tcnz.m^Xh% 0 

47. mB'WmK IkttGirZ, Ht*rl43^fEic^lCE^ y t tf^- : 



Z#\ C0*^iHS02"Cfe?) ; 
48. ^T£cNf1~5lCE^ lf^— : 
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^t^r^u ^Lt^^fc t^-^icE^^-rs t icew 
<D7km&&$. it mmm u# s 0 

49. ^(c:«t?)^$tL5>fk^: 

(CH,) B -R 3 

Xi#\ CH*fcfiiN"Cfo?) ; 

H-^J;t>^(DJ^c^^LT^l9, tf>o^-<Z>J#5-0H<£>££\ mm~(DJ 
It-ttX'fo'O ; 
m#\ 0, Ufctt2tffe5 ; 

T#\ -Ara, -OH, -CF3, -C0-C02H, -C0 2 H, * fcfi-Ote HM*|~f 5ftfW 
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&mc&, M±vx, -<yy\ \?y h\ fnn, 77;, f 

r/n ( ^yfry'n, yr^y'n, ^y^f-y'n, t o y^K, ^^7n, 

R3 f)K 
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-CN, 

-CH=CH-R», 
-CH=N-0-R 9 , 
-((Sah-j-Ti-R,, 
-CJ 2 -R„ 
-CO-R„, if=l* 

-CO-CO-N 



-H ( 

"Ar 1( 

-R,, 

-Ti-R,, i-JriA" 
■ICSyLH-TrS,, 

-CH-CH-, 
-0-, 

-s- , 

-so-, 

-SOj-, 

-NR :0 -, 

-NRio-CO-, 

-CO- , 

-0-CO-, 

-CO-0-, 

-C0-HR l0 -, 

-O-CO-HRjo-, 

-NR 10 -CO-O-, 



-NR 10 -CO-NR 1C -, 
-SO 2 -NR 10 - , 

-NR 10 -SO 2 -, frjtTA- 
-NR 10 -SO 2 -NR 10 - f 
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-Ar.i, 

-CO-Ar lf 

-S0 2 -Ar 1( 

-R 9 , 

-CO-R,, 

-CO-O-R,, 
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-CO-N 
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/Ar a 
-S0 2 -N 

\Rio. 

/R, 

-CO-N 

\Rid, kkv 
/R, 

-S0 2 -N 

\Rao. 

-H 
-R 9 , 

- (CH 2 ) 1 . 2 .,-T : -R 9 , 

#R 9 #\ i^gl^Ct, -OH, -F*fcte=0fcJ;!5, ^-^fcMfc-Cgi^^ 
tl/Gfc?), ^O^^JSCT, lfi*/c{i2{@(75AriS-eg^^tLTV^Ci-6(D 

5»"bjl£R£tL ; 
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Ar 3 ^ Slf^rnffl, *5j;t;6MI©^fnff ^> 

bfr3»bm£tL5^c£i;fe<9, l^roMI^\ -o-, -s-, -so 
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#X#\ iiLT, =N-&J;tf=CH-;6>kft5f^kaiR£ft ; 
^§-X 2 #\ i4Lt, -0-, -CH2-, -NH- S -S-, -S0-^3«tt^-S02-^ 
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62. Ri#\ 

I'M) 



trr N -hr 



63. Ri#\ 

to) 



H O 



!i*il49^/cte80^f2gc<D^ 
64. Ri#\ 
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1 0 - 5 0 4 2 8 e 



(o) ^n"" 



or 



65. Ri#\ 

LP) 



"CfcS, M*«49£fcte80^fEgc<Z^|^ 
66. Ri#\ 



(q) ^(CHfc-jd 



67. Ri^\ 



Rff-N-^ ^(Chfe)a II 



68. Ri#\ 
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69. Ri#\ 




'N if \ 



6 o 



ft*rl49*/cfi80^I2«(7)^#)o 

70. Ri#\ 

H O 

71. i L-i^^i-5^^^i-6^*/c{i«i-6fc^«mm^-i? 

fcoT, ^^^^S^lt*rl 1 -70*3 J; 080- 124(7) V^TtL^ 1 iK-fEg^I 



72. g a^^m^f^i-5^*/c{i«i-6/c^^#^Mt)-efcoT, 

^^^^SOft*rI 1 ~70^3 «t 080- 124(7) l^T*L^ 1 ^fEgc<7)ICE^ y t 



^^(-^r^m^ff*!! 1 ~70*5 J; 080-124(0 l^T tl/P 1 Ifi-Etc^ICE^ V £ If 

74. #««^a£?£irf 5 ^ fcfi«i-5fcfe(7)^^m^-efco x 

, llWf-^Jm^ft* 1 ! 1 -70& j;08O-124<Dl^TtL/^ 1 If ^tEf^ICE^ V 

75. icEm%ftir%mm%mmir%f^(DM¥mmmxh^x, m^m^ 

air^ft* 1 ! l -70*3 J: 080- 124(D v^-ftid^ l ri(-ia<fe(DlCE^ y t tf ^ — , £3 

-38- 
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76. iL-itmjt-rzmB. sa^^s> ^mmmm^^m 

77. icE^yt t^-wtsMtfcot, KT©ismt5, ^fe 

t5IIM ; 

c)f^iZ:#:|ai^(7)f^^t)^, ICE(DArg-341^ «tt5Ser-339K>^^# t&jg^ <^ 

tSlg ; ft^l: 

f) tl^t±i(DXg-c^To/cr||J^fe±t/l¥{ffi^Sov^T, M«^^^ice^ y t 

78. X®e)(D^-eX@f)(Dtif^, ft*Il77^fa 
gc^ffi : 

g) M^t)^ICE^^T2»^Jf^^^^-^WffiT5Xg ; *5j;tf 

h) mfc&mtim±mmvicE^&ir% t # , t ice^ ©mo^t© 

79. ff*Il77^fc«78^fB«(D^(DV^tL^^j; ^MK£tL3, ICE^ y t 

-39- 



(40) 



10-504285 



80. #C:£MJ; *)i&tt>Z*iZ>tt&® : 



(CJ 2 ) B -T 

/ 

\ 

{CHj),-R 3 



Xi#s, -CH"Cfc!) ; 

#J#\ i4LT, -H, -0H*5«tt^-F/6^^5i¥^bS^$tL5^, fit, 

H"Cfe?) ; 

m#\ 0, 1 *^iH2"Cfe?) ; 

T#\ -OH, -CO-CO2H, -CO2H, ^fc^-C0 2 H^i-5V^-ftL^^#:#ia 
fZM(DmmzXR5\z£ ?), ^fcfiftlc^JjjC^-T-O, -OH, -CO2H* 



(a, f~\ 

> I 1 



I R7 O 

H 

H 
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-42- 




-43- 



(44) 
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-44- 
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::tf, &mcti\ n^iLX, -<yy\ t°y H\ t°nn s 77/, f- 

ry'n, ^yf/y'D, ^tyo, ^y^ty'D, t°u^K, v 

R3 #\ 

-CN, 

-CH=CH-R 9 , 

-CH=N-0-R 9 , 

- (CH 2 ) i-i-Ti-R,, 

-CJ 2 -R 9 , 

-C0-R 13 , if=ii 

/R 5 

-CO-CO-N 

•Cfc?) ; 

-H, 
-R 9 , 

-T!-R». fei^' 

-(CH 3 )l.2.3- T l- R 9 f 



-46- 



(47) 
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CH=CH- , 
-0-, 

-s-, 

-so-, 

-so 2 - f 

-HR 10 - # 

-NR 10 -CO- , 

-CO- , 

-0-CO-, 

-CO-0-, 

-CO-NR 10 -, 

-O-CO-NR 10 -, 

-NR 10 -CO-O-, 

-NR 10 -CO-NR 10 -, 

-S0 2 -NR 1Q - , 

-NR 10 -SO 2 -, t-Jrw 
-NR 10 -SO 2 -NR 1D - ; 



-H, 

-Ar„ 

-CO-Arj, 

-CO-NH 2 , 
-S0 2 -NH 2 , 
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-CO-O-R,, 
-S0 2 -R 9 , 

/AT! 

-CO-N 

\Rio. 



-S0 2 -N 

/R, 

-CO-N 

\R 10 , 3vjV 
/R 9 

-S0 2 -N 

R?^, -H"Cfet), -tLTRe^ 

-H 

-Ar 1( 
-R, , 

#Rg^ % rtui, fJS^CT, -OH, -F^fc^ = 0^j;i9, ^-£fcte» 

»biIJK£tL ; 

#Ri3#\ i4LT, -Arc, -R 4 fcJ;tK 

-n-oh 
\ 

^An#\ ^5tLT, 10R 12i@^fc^l4i@(D^*J^^j;t>'li@i! 3 

-48- 



(49) 



10-504285 



lt*^#\ -0-, -S-, -SO-, -S02-, =N-*5j;r/-NH-/3^3lfX^tL5 

&Lk<Z>^#l*£^rU -^LTf^M^, ^llJStt, -NH 2 , -CO2H, -C 
1, -F, -Br, - I, -N0 2> -CN, =0, -0H S 7^^;K 



o 



/ \ 



\ / 



O 






-Arj 



-49- 



CN, -CF 3 , feir/ 
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-F> -Br, -I, -N0 2 , 



/ \ 

C 

\ / 



#X2#\ 3fi£LT\ -0-, -CH2-, -NH- S -S- s -S0-4o iT>*-S02 

#X 3 £\ 3fi£LT, -CH2-, -S-, -S0-:fc«fctf-S02-;&>bft5lfr&>biI 
W^tL ; 

#x 4 £\ $£LT, -CH 2 -&J;t>*-NH-^bfr3»b^£tL ; 

-CH- *Jtt*' -K- 

{ I 

Xe#5, -CH-*^iH-N-"Cfe?) ; 

#y#\ iiur, -0-, -s-&«fctf-NH#>kft5f^f>i§iR£;ft ; 

#Z#5, i4Lt, C0*^iHS02"Cfe?) ; 
#dtfS, iiLt, 0, l£fci3:2-efc«5 ; 
Ri ft (f)t?fc!9, 

-50- 
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Re A* a - T 5 7 ^ ^LT 

(aal)*5«tt^(aa2)«, Qi Tg^ftTWittfttf ft ; 
Ri t>> (o)t?fctJ> 

Re tf* a - T ^ 7 MHaS-Cfo ?) , 

R7 #5-H"C2b 15 > 

X 2 ^-CH 2 -"Cfet), 

X 5 ^ 

-CH- 
I 

Xe ^ 

-N- 
I 

R 3 ^ 

/Rid 

-CO-N 

*^H-co-Ri3"CfcoT, ::tf, 

Rl3#\ 

-CH 2 -0-CO-Ar lf 
-CH 2 -S-CO-A.T a . 

-CHz-S-Ar-i, 



-51- 



10-504285 



Sfcft-fo-efcoT, — R4 ffi—R(D t $ ; 

Ri (o)£(Dim, Qi-T?fi&£*iT^5tf\ ^/c^yO-i? yli^^^tLTV^cC 

tma'*bf ; 

Ri ^ (w)"t?fc«5> 

T^-C02H"Cfet), 
X2 #50"Cfo?) > 

Rs^^y^/^^-^rv ^^^^/U-efe^ , ^LT 

Rate, -co-Ri3"Cfo?)#l\ 

Ri 3 -CH2 -O-Ari "Cfe ?) , ^ LT 

Ante, l-7ai=/u-3- h U t'f-fWyV— ;^-5-4 13 , 

£fcte, 

Ri3«, -CH 2 -o-co-Ari vfo V > 

81. Ri#\ 



(w) 




82. Ri#\ 
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(53) 
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[X) 




83. Ri#\ lt*Jl80^faic(7)^^t) : 




84. ft*«80^fEife(D^^-efcoT, 

Xi fi, -an?fo5 ; 
gfi, 0"Cfc5 ; 
-H"Cfe5 ; 

mji, l"Cfet), -tLTTH, -C02H"Cfe5 ; 

Rite, ::tf, v^TtL^^te, v^Ttta*^ 

o, -oh, -^H^fcte^pyy^ioT, 

-e, (e)te, m^j£i:t, ^^/ag-a^ti/o^s ; 



-53- 



(54) 
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in.it 



-54- 



(55) 
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R20 fi, 




, Jfelt 



"tffct), LT c ft, 1 "CfeS ; 
Stm, MtJSCt, -Ci-sT/v^/K -O-Ci-sT/^/K -CI, -F*fc 

a - CF 3 ttttfc^v y T* h 6 ; 

::tf, Ri#5(a)*fcfci:(b)<Z>££\ Rsii, £?£L<te, -H"Cfe?), ^Lt 
Ritf5(cK (e), (f), (o), (r), (w) , (x) (y) © £ £ , Rs ft, ff£ L < 



-CO-Arj 

-S0 2 -Ar lf 

-CO-NH 2 , 

-CO-NH-ATj 

-CO-R,, 

-CO-O-R,, 

-S0 2 -R s , £tit 

-CO-NH-R,, 



-H, 

i'te'fi 

-AT! 



•Cfc?) ; 

Rio ft, -H, *^H-Ci-3©iS®*^:«^^r/i'^S"Cfe5 ; 
Ante, 7i^;K t7f^, tfiJvvK ^y/fr/D/K ^^/K 

-55- 
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tLbft, -O-C1-3 T/^/K -NH-Ci-sT/V^/K -N- (Ci - 3 T 2 , -C 

1, -F, -CF 3> -Ci-sT/^/K ^fcfci 
o 

/ \ 



Qi ft, R9^fc^-(CH 2 )o, i, 2-Ti-(CH 2 )o, 1, 2 -Ari "Cfe ?) , Ti ft, 



#X 2 ft, i4Lt, -0-, -CH2-, -NH-, -S-, -S0-^3«tt5-S02-^ 
#X 5 ft, i4Lt, 

-CH- -N- 
I I 

Xe ft, 

-CH- f Kit -N- 
I I 

; 

Ri dSfo (o)"Cfet), 
X2 ^-CH 2 -"Cfct), 
X 5 #\ 

-CH- 
I 



-56- 



(57) 
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zfT±, c=o-efc5o 

85. tfffBRiS^\ OT-CifcS, ft**l84^fEgc<ZM[^5 : 



Rsfi, -H"Cfo5 ; 
R7« % -H"Cfc5 ; ^LT 
ZJi, C=0"Cfe5 o 

86. H&IBRiS^, £iT-e&5, lt*rl84^|S«^^t) : 



Rsfri, -H"Cfo5 ; 
R7f7±, -H-Cfc5 ; ^Lt 
ZfT±, C=0"Cfc5 o 

87. ffffSRiS^^ ff*ll84^fa«(D^^ : 




H 



(b) 




H 
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(58) 
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(ell 




Ri & (cl)"Cfct), 

m#5 1 -Cfc 19 > 
TdS-C02H"Cfet), 

Re #5-HE>££, 

R 3 Ji, -C0-Ri3"Cfo?)#1\ 

Risfi, -CH2 -O-Ari "Cfe ?) > 

Risfi, -CH2-0-C0-Ari"Cfet), 

Ante, 2,6-v ; ^no7xr:;^ ( fci9, r £>#|§-g*<E> 2 fifi, /V7 

88. flTtERiS^ J^T-CfeS, ft *ll84^fSfc(7)^t) : 




-58- 



(59) 10-504285 




JM3 




Ri ^ (e4)"Cfet), 

mtfS 1 "Cfct), 
TdS-C02H"Cfct), 

c ^ 1 © t $ , 

Rsft-CO-Ri 3 rcDt# 
Riskt, -CH 2 -O-Ari T?fc <9 , L"C 

-59- 



(60) 
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Ante, l-7i^/W3- f y 7;^o;<f ;vt°7y'^-5-^^"C$)o-C, 

Ri 3 fi N -CH2 -0-CO-Ari "Cfe ?) , 
Ante, 2,6-^nn7i^tl)^ 

Ri ^ (e7)"Cfet), 

m#5 1 "Cfet), 

T^-C02H, *fcte-C0-NH-0H-C&9, 

Raft, -C0-Ri3"Cfc?)#1\ Risfi, ^T7?fc6 : 



-CH 2 -0-CO-Ar 5 , 
-CH 2 -S-CO-Ar 5 , 
-CH 2 -0-Ar lr If-(± 
-CH 2 -S-AXj. 



90. tfrfaRiS^, 



(fij 




91. fufERiK#\ 



-60- 



(61) 
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ZH, C = 0"Cfe5 o 

92. tfffBRiS^\ 

,hl CO*- z - 

X H 

Zf3\ C = 0"Cfo5 o 

93. ffftaRiS^\ £iT-e&5, lt*rl84^|Sic^ft^ : 




H o o 

94. i!frfERiK#\ 



-61- 



(62) 
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(wl) 




-o~ , 
-s- , 

-so 2 -, *MI 

-NH- ; 

-Ci-sT/^/K -O-Ci-sT/^/K -CI, -F^/itl-CFsT-fi^L 

95. ff*il84^iEife(7)^^-efcoT, ::tf, 

Raft, WK'fciJ : 

-CO-R n , ifeii 
-CO-CO-N-R, 

\ 

Rio; 

-S- ; 

= Ot?S^^tLT*5l5, ^LtWJSCt, -Ari-Cffifc^ftTl^ ; ^LT 



-62- 



(63) 



10-504285 



-H, 

-Ar 2 , it-Jt 
-CHj-Ti-R,. 



-tUi, MCJStt, -Ci-6 7/^/K -O-Ci-eT/^/K -NH-Ci-eT 
/l^/K — N— (Ci - 6 T 2 , -S-Ci-eT/l^/K -CI, -F, -CFs, £fc 

o 

/ \ 



fc $ fix V ^ 6 o 

97. m^95\^mM(0^mXh^X, -Ar 2 [i s ^Tl?fc6 : 

(ii) y 

-0 




Ckk) 

K 

98. m^mm^BM^^mxh^x, 

RisH, -CH2 -0-R9 -cfc ?) , ::tf, 

= Ot?S^^tLT*5l9, ^LT^^JSCT, AriTS^^tLTV^o 

-63- 
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99. m#l%95\Z.BM<Dfc&%>-?&>oX > 

Ri 3 fi N -CH 2 -s-Rg xfo tJ , 

100. tmmm^mm(o^mxh^x, 

Ri 3 fi, -ch 2 -o-R 9 -cfe ?) , ::t\ 

101. m^mzum<Dfc&mxh^x, 

102. &^fc:J; : 



2 




R if@^/cfi2f@(DRS-cg^$tL-cv^ ; 
Rift, R6-(A) P -"Cfe5 ; 



-64- 



(65) 



10-504285 



-H, 
-Ar a , 
-CO- AT!, 
-S0 2 -Ara, 
-R,, 

-CO-R 9 , 

-CO-O-R,, 

-S0 2 -R 9 , 

/AT, 

N 

\Rio, 



-CO-N 



-S0 2 -N 



\Rio 
/R, 

N 

\Rio, 
/R, 

-N 

\R 10 



pfi, 0, 1, 2, 3*fc&4T?&5 ; 
Y}2 % UHTt&S : 

-o- , 

-S- Jftli 

-nh ffi'j;?^ 

Rfi, UJlTt&S : 

-H, 

-NH(Cj_ 6 rt^iV) , 

, -OH, -F*fc« = Ot?¥-*fctt^-CSi^$tLT*5l9, LT&gMjSCT 



-65- 



(66) 10-504285 

, lf@(D-AriS-eg^^tl,TV^ ; 

-CH=CH-, 

-0-, 

-S-, 

-so- , 
-so 2 - , 

-NR 10 - ( 

r NR 10 -CO-, 

-CO-, 

-o-co- , 

-C0-0-, 
-C0-NR 10 - , 
-0-C0-NR 10 -, 
-NR 10 -CO-O-, 
-NR 10 -C0-NR 10 - , 
-S0 2 -NR 10 -, 

-NRio-S0 2 -, ttw 
-NR 10 -SO 2 -NR 10 -, 

m t (Dm<Dm*^-tz>T y -/^s, 3 m t \m t (Dm^mm^^n i « ^ 

3 £ <7)M<7)liSr^i-5 ^ n T>v*>v^ *5 <£ 5 1 15f@ t (7^(7)^^- 

-0-, -S-, -SO-, -SO2-, =N-43j;'0«-NH-^bjl$R^tL5 / >^< t 
t f^I«S«, i&^MJSCT, lfflSfctt^tt 

^#J*£^=rU ^Lt^I^Stt, i&gKUSCT, -NH 2% -CO2H, -CI, -F 

-66- 



(67) 10-504285 

, -Br, -I, -NO2, -CN, =0, -OH, y/U^uCi - 3 T/l^/K 

o 

/ \ 

\ / 
C 

-R». 

-T1-H1. *rw 

#Q2fi, Jffi^LT, -OH, -NH2, -CO2H, -CI, -F, -Br, -I, -NO2 , - 
CN, -CF3, $o£U 

o 

/ \ 



103. $kTfrt>ti:z>mfrt>m&i£tiz>, tmmmmm^i^m ■. 



-67- 



10-504285 




105. ft&\Z.£Vmt>&tlZ>fc&fo : 



a 




Ri fi, R5-(A) P -"Cfe5 ; 

-CH-CH-, 
-0-, 

-s-, 

-so-, 

-so,-, 

-NR 10 - , 
-NR ie -CO-, 
-CO - , 

-o-co- , 
-co-o- , 

-CO-NR lcr , 
-O-CO-NR 10 -, 
-NR 10 -CO-O- , 
-NR 10 -CO-NR 10 - , 
-SO 2 -NR 10 -, 

-NR 10 -SO 2 -, fc'-tw 
-NR 1D -SO 2 -NR 10 - ; 



(70) 10-504285 

-H, 

-Ar 1( 

-CO-Ar 1( 

-R,, 

-CO-R 9 , 

-CO-0-R 9 , 

-S0 2 -R 9 , 

/Ar, 

-CO-N 

\R 10 , 
/Ar, 

-S0 2 -N 

/R, 

-CO-N 

\R 10 , frft»* 
/R, 

-S0 2 -N 

pfi, 0, 1, 2, 3*^:tt4"Cfe5 ; 
% -OH, -F$fc(«J;^ ^-£7tfi»-?«£tK ^LTMiifStt 

3 m t <d m^m^^i- tz^^s, & <£ t/ 5 m 1 15m t <d m <dmbt 

-0-, -S-, -SO-, -S02-, =N-&«fcTJ ? -M-/^bi§W£tL54>fr< £ % 

im<D^v^m%^i^ immmmx >&mzj&tx, lm/m^tu^ 

-70- 
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#St£r^fU S^Stt, i&gtOSU-T, -NH 2> -CO2H, -CI, -F, -Br, 
-I, -N0 2> -CH, =0, -OH, /N-7^tnCi-3 7;^;K 
o 

/ \ 

CH 2 , 

\ / 
0 




-71- 



(72) 
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107. &ki>K n±hx, &T<Da-T$;mfrt>f3:z>Bfrbm$i&tiz>, ft* 

108. ^Ttf^ftSffrO^il^tLS, !f*ll85^fSic^^t) : 



o 



20d 




o 



142 




109. ^T^ft5S¥^M£R£ii6, lt*«88^fett^b^ : 



o 



54b 



54a 




0 
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110. ff*ll89^fSfc^^^fcoT, 



-75- 



(76) 10-504285 



(•1) 




- SMI 



c ft, 2t&5 ; 

mji, 1 "CfoS ; 

TJi, -C02H"Cfe5 ; -?: LT 

Raft, -C0-Ri3"Cfe5 o 

111. ^T^bft5»bjIiR£ti6, lt*rlll0^fEic^^ : 



o 




-76- 
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112. skTfrt>tezmfrt>m$i&tiz>, tmmmmm^i^m 



-77- 



(78! 
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113. skTfrt>tezmfrt>m$i&tiz>, tmmmmm^i^m 



-78- 




114. tmmi^mm^i^m^h^x, 

Rift, £TPt?&5 : 



-79- 



(80) 



10-504285 



(ofi) 




X 2 fi, -NH-T?&5 ; 

TJi, -C02H-efe5 ; 
RsJi, -C0-Ri3"Cfe5 o 

115. sxTfrbtezmfrbmtRtsnz, immn^mmco^m ■. 




; .btv' 



116. ff*rl93^fag4(D^t) : 




117. sxTfrhtezm^hmu^nz, tmmmmm^it^ ■. 



(82) 
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10-504285 



mlX 0, 1 Sfctt^-CfoS ; 

5 ; 

R 3 ft, 

-CN, 

-CO-R U . ^ ,lL 
/Rs 

-CO-CO-N 

\R l0 ; 



-H, 

-CO-ATi, 
-S0 2 -ATi, 
-R9, 

-CO-R9. 

-CO-O-R,, 
-S0 2 -R 9 , 

-CO-N 

/ At" 1 

-S0 2 -N 

\Rio- 
/Rs 

-CO-N 



/R 9 

-S0 2 -N 

\Rio; 



-83- 
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, -OH, -F^fc^^O^j; 19 , ^-*fcSi»-eg^£tLT*3^ ^Lt^St 

-CH-CH-, 
-0-, 
-S-, 
-SO-, 

-so,-, 

-NRw-i 
-NRio-CO-, 
-CO-, 
-0-CO- , 
-C0-0-, 

-CO-NR 10 -, 

-D-CO-NRxo-r 

-NR 10 -CO-0- , 

-NR 1D -CO-NRio- . 

-SO 2 -NR 10 - . 

-NR l0 -SO 2 -, 

3 ; 

m t <Dm<Dm*^i-Z)T v 3 m t ism t <om<D^mm^^ i « ^ 

3 f@ £ (D m (DM &^ir 5 ^ n T/^/^, *5 J; 5 f@ £ 15f@ (D m<DMBT& 

nr;v^;vm-t, i&^MJSCT, ^y^LT^ !5 , ^ LTflntSStS^ - 
0- % -S-, -so-, -so 2 - % =N-&«fctf-NH-/^b®W£;fa54>fr< £ 1 

-84- 
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HSr^U fJ^t^Kfi, i^HI^CT, -NH 2% -CO2H, -CI, -F, -Br, - 
I, -NO2, -CN, =0, -OH, y;virnCi-zT;v^;v, 
o 

/ \ 




-Ar 5 

-O-ATj 

-R 9 , 

-Ti-R 9J Jj.jrv 
" I CH 2 ) 1.2.3- Ti-R,; 

#Q2«, 3fi£L"T\ -OH, -NH2, -CO2H, -CI, -F, -Br, -I, -NO2 , - 
CN, -CF3, $d£.TJ 

o 

/ \ 



-85- 
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120. ^T^bft5»bjIiR£tL5, ff*lI119^fa«(D^^ : 



I 





121. &Af)K n±Lx, &t<d a -T $ ;m*tbti:z>mfrtbm$i£hZ), ft* 
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n U y N fn^y, /^7, n^^V, ^Vn^yy, W?7, 
122. 7k^£ <Qmfr£foZ>fc-&m : 

-CO,H 



r 



Ri Ji, Rs - (A) P -"CfeS ; 



-H, 

-Ar : , 
-CO-Ar lf 

-R.. 

-CO-R,, 

-CO-O-R,, 

-SOj-R 9 , 

/Ar a 

-CO-N 

\Rio- 



/Ar x 

-S0 2 -N 

\Rio. 



/R, 

-CO-N 

/R, 

-SOj-N 

\R 10 ; 

pfi, 0, 1, 2, 3*^iH4"Cfe5 ; 

, -OH, -F*fc«: = OfcJ;tK ¥-*fctt«fcT*S^^tLT*5l9, ^Lt« 
JSCT, lfi(DAriS-Cgi^^tLTV^ ; 
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-CH=CH- , 
-O-, 
-S- , 
-SO-, 

£ ©f H 1©Smt5 7 U -^S, 3 1 15{@ £ (7)^(7)^*^*5 1 £ 
3 k(Dffl(D&%^1r T/^^£, fci0 5fit I5f@ t (7)P B 1(7)giJ3!iT- 

-0-, -S-, -SO-, -SO2-, =N-*3j:0-NH-d^ilW^tl5 / >^< t 
lf@(7)^xnJ^T-K^^^b, fJCifirMit, j&gfc/SCT, H@;£fcW:^tL^ 

^^S&^U f^^Kil, ^HJStt, -NH2, -CO2H, -CI, -F, -Br 
, -I, -NO2, -CN, =0, -OH, /<— y;virnCi-zT;v^;v, 
0 

/ \ 



^Ar 2 fi, iliLT, ^T^K^bjlW^tL, V^TtL7)^(7)^fi, &g 



10-504285 




-AT! 

-O-Arj 
-R 9 , 

#Q2fi, ^LT, -OH, -NH2, -CO2H, -CI, -F, -Br, -I, -NO2 , - 
CN, -CF3, 

o 
/ \ 



{ELL, -Ari#\ lfi^/c^-^tL^Ji^iJcO-AnS^^-rSQiS-egi^^tL 
#XJi, ^5tLT, =N-&«fctf=CH-tf>bft5ffr&>biI&£*L5 ; 
123. ^T^bfr3»bjIiR£tL3, ft *rll22^faic(D^t) : 
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124. #a#\ iiut, «Twa-r^/^bfr3»b^£tL3, ft* 
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^mmx ricEj )<Dj>\i\??--vhz>ffi 

^y^^D^^r^-K riL-u m, ffimwm&<DMk&£x*tfm. mmmm 

*3 J; «£ 5 7° ci x * ^ 7 y v 5 y , 3 7 ^f— if 43 J; t>** * * U 

^Iff«t4 (proinflammatory) ? >/^K*3j;0^M^ y^StT?&5 0 Opp 
enheim, J. H. b , Immunology Today , 7, 45— 56M (1986) 0 ? {31 % 4 

©IftSr^ h^(IL-lo^3«tt5lL-lj3)"C#&i-5 0 Mosely,B.S. b, Pro 
c. Nat. Acad. Sci. , 84, 4572—4576M (1987) ; Lonnemann G. b, Eur. J. Immu 
nol. , 19, 1531~1536M(1989) 0 

IL-1 i3 \^®¥m^fcWmmVf^hZ)vlL-l i3 t LT^^ttSo PIL-1 & 
M*(7)U-^-ia^J^^^-f, ^Ltv^t^f^-flij: 19 7°ni?^y 

^£tLftl\ March, C. J., Nature , 315, 641—647M (1985) 0 ^(DftfrV , pIL- 
li3fi, Asp-1 16 ^Ala-1 17^<D ffi X*4 y ? — V 4 *>-l & r ICEj )MJ; 
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h&M^.i'&o Sleath,P.R. b, J. Biol. Chem. , 265, 14526—14528M (199 
2) ; A. D.Howard, b, J. Immunol. , 147, 2964—2969M (1991) 0 ICE^iS^n 

1 j3 M»fiJ-«-f 5 0 Black, R. A. b, FEBS Lett. , 247, 386-390M (1989) 
; Kostura, M. J. Proc. Natl. Acad. Sci. USA , 86, 5227—5231M (1989) 0 IC 

T?fc5o Yuan, J. b, Cell , 75, 641-652K (1993) ;Miura,M. b, Cell , 75, 653 
~660M(1993) ; Nett-Fiordalisi, M. A. Pj, J. Cell. Biochem. , 17B, 117H(1993 

) 0 iCE^/cmcE^n^fi, r/^Wv-^i^/^dryyyi© 

J: 5 ^#M^tt(neurogenerative)^ J #^*3^6T^° h - V* <D|If} 
5t#X.btL5 0 Marx, J. £5 cfclBl. Baringa, Science , 259, 760~762H (1993) ; 
Gagliardini, V. b. Science , 263, 826~828H (1994) 0 

ICE ft, 2o©t^3.^*/ hp204o J;t>*plO(^tL€tL, 5>T-m20kDa4o it>*10kDa 

tt, SMSiStt-efc?.^ttM#^^UTp30M^^SL, 45kDa(D7 P n^(p 
45)^b#btL5 0 Thornberry, N. A. b , Nature , 356, 768-774H (1992) 0 ICE:/ 

timmm^^^mmmv^^y^nbnx^^ ■. k^Wpm), P 22 

/2Q^-f^-=.y T^y^y 0 ^- KU ^3«tt5pl01^^^5/ N"Cfo5„ Thornb 

erryb, Iff tti ; Casano , Genomics , 20, 474— 481M (1994) 0 

MflWO 91/15577^-*? j;t>~^]^W0 94/00154^- o p204o «fctfplO£>cDNA*5 £TfiT ^ 7 
gElE^IJt^fc, ^-efcSo Thornberry^, jjff& Q ^ ?*ICE:io £t>*7 5/ HCE& 

T ^ ymimfam&&£Tfi&WZ&nftm&*ft1rZ) 0 Miller, D.K. b, Ann. N. Y 
. Acad. Sci. , 696, 133~148H (1993) ; Molineaux, S. M. b , Proc. Nat. Acad. 
Sci. , 90, 1809-1813M(l993) o L^L, ICEK>— W3t(D»^ & o T LT & 

^©3 &*$it<Z>^»T? # ft I \ ICE £ ^©SfT & 5pIL-l ,3 & 5 V ^|i|©SI 
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t^-^fSlfe^tLTV^o PCT#f^mifi^WO 91/15577^- ; ^J|W0 93/05071^- ; 
1*1 ^W0 93/09135^- ; ^]g|W0 93/14777^-fc i0^]^WO 93/16710^- ; $3 i;UWH 
WfFtrMfflO 547 699^- 0 L/^L, ^tLb^T^ K<7>|4fC^ «t «3 . AM^M 

«£ 5 ftM* U< frl^»#J#tt^ «t !> Mtttf btL6 0 Plattner, J. J. *5j;tfl) 
. W. Norbeck, Drug Discovery Technologies , C. R. Clarkjo it^W. H. Moos$S (Ellis 
Horwood, Chichester, England, 1990), 92~126K 0 Ztl\$%l%:#}t£%$M'^0 

SfM^^l^^ffMLH, Sf^JJjlTO, Arg-341(D^^^^/^*, A 



-96- 



(97) 10-504285 
rg-341(DT5 K-NH-S, SeT-339<D%/l'tf~/l'W&%& £T$SeT-339<DT 5 K~NH 

Sr-g-tp, X© ; 
; 

c) fJC3£f*ffiffi(D!J^^t^\ ICE<7)Arg-341*D J;0Ser-339(7)#^*'fr^^- 1 
, '>ft< 2f@(D7X*^^?FMi-5tg^^l¥fffii-5X@ ; 

d) SAZlf*IEfficDtJ^^\ P2^*>;y K P3^*>;y K P4t&&i$fr*y 

•h 2 m t g&-r 5 1 zjj & mm-r <s x© ; 

e) MAz:f*iaffi(7)S^^^, ice(dpii§^> v v t ^mm-r 5fg^ mm 

-97- 




mm 
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fc U. ii% tp.it 222221. 

Ala 77- v 

Arg 7/1- V 

ABn 7*;\°=>*-'V 

Asp 7 z >\ e z> 4-" v 1$ 

Cys i/7. tA v 

Gin j> ,1 ^^iv 

Glu <f,v>9 ? v 6? 

Gly if\) v v 

His txfJy 

lie ^yn-fy/ 

Leu □ 4 W 
Lye j, v 

Met * f * - v 

Pro 7°dv-/ 

Ser t y -y 

Thr \-vt=.-/ 

Tip K'j7 e f-77V 

Tyr tDW 

Val n"j v 



mm r?^tt»J ICEft(D&T(D&fa(D&M<D&&1Zlt\*±X<D&1iL& 

ft„ f^tttMifi, Thornberry , ilSt-^ 512^*5 «tr^#^ ft SrfflV^T, 
<<^T^/«Kl73, 176, 177, 178, 179, 180, 236, 237, 238, 239, 244 



248, 283, 284, 285, 290, 338, 339, 340, 341, 342, 343, 344, 345, 348, 35 
2, 381*5 £1*383 ?) #®tft ft b ft 5 0 

mm TO^^hj , rsf-^f-^ hj , rs^>^hj ^m, ice^± 

^^(scissile)^(-r^^^, /nrT-fia ?)§jef$ft5^)(-il1-5 
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mo^t, pi, P2& ti, ^mK(DcMmi^Mhxwn^mm^ 
v^t, pi\ Ft te£t^%£ti% 0 mw<DPmm&itm , i&m\z.ttj&~rz>'(yK 
ifp-nftte&it, g'gktDmu&fczvpu pi'ftiftmztiZo pu pi' ^ ^ 

5 0 [i.Schechter&itM.Berger, r^n^T— tffc&ft 5?£t£3l5&<£>*# £ 
J , Biochem. Biophys. Res. Commun. , 27#, 157~162M (1967) ] 0 

J ^glKPro-290, Val-338*/cfiTrp-340^ J; 19 ffl £ tL6 19 , ^ 

y^aKPro-177, Arg-178, Thr-180, Arg-341*fcftPro-343{iI «£ ?) H**L5S 

/SIBlSHis-342, Met-345, Val-348, Arg-352, Asp-381 s Arg-383£fcf3Tr-340 

/^aSArg-179, His-237, Gln-283^ /cflArg-341 ^ i 19 ffl^ ft -5 %MRV 

y^iSPhe-173, Ile-176, His-237, Gly-238, Ile-239, Cys-244£fc[3His-24 

8 \z. j; I? tL 5 sra t mmx h v , ^mmt vx-^m & n z> „ 
m^m t(Dmm, Mmmu^<<, ^mm^xh^n^ (moiety)^ 

(unnatural) a - T % / ^<D« t MK^mU LTV (#1*.^ 
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uy, n^^y, ^yn^^y, y^~>\ ^—/vr—y, a-r^/^y 
mmm &tcn mmm^i tcommn. ^cisct, im^tcU2m 

y y /k ^y y /k ^ ^y yy^;K yv y v^/k ^yy/K -f y 

^r/y/K ^fyKU/K try^/K fnlJ/K t°n!J^K t^y'D/K t°7^ 

^y^yy/K t^Uv^/K t/^u^K ^r^/^y^/K 7y^ 
, ^^/k h y r y y /k y y /k 0 - y ~/k r- h y y y /k f- 
ryy^^/K ^yy7yy^/K m/^u^w/^y, ^yy>t/y 

/K t^yt^'J^, tTn y ^y>(oxopyrroldinyl), ^yTirfc 0 

Ti?fc°^/K ^y^rf-yy/K rFytF'nt'y^y xhytKnyy 

— /k fr^ryy/K ^y/^yy/K ^yyfx^ rhytKnf 

^y^/K^it^/^y^/^^if hfri&o ^hf£^%mm^, A.R. Katritz 
ky^o j; I/C. W. Reesfiu Comprehensive Heterocyclic Chemistry : The Structure 
, Reactions, Synthesis and Use of Heterocyclic. Compounds ( 1 8 # N Per 
gamon 

Press, NY(l984^))^fa^^tLTV^ 0 
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> ^yn^^ irlJy, y^^-^v, 7x^77 = y, fny 

Ts^y^V, ^>7^yi, y-#/^>V^>^^ T/y^r 

^/w^y&j^ij yy^fc5 o r#^y/^j r^yr-T * ywt(om 

Vh/HJy, W^y, 4-7;/7x^77^7 1 3-(2-t7f;V)77 = 7 
, 3-(l-f7f^)77^7, ^^-t=-V7,!V^V , t-7f/V7 7^7, t~y^JU 

4-tFo^y7i^yyy, 7^/77^7, 7i^7'^yy 

, ^7 7 = 7, ^n/M/^yyy, l,2,4-MJ7y*n-3-77^7, 4,4 
,4- h U 7/>^-n h Usf^-y, t^n^y, 6-t Kn^y' MJ7f7r7, 5-fc 

Kn-dr-> h U y° h Vy V (5-hydro-xytryptophan) , 3-t Kn^y^7 7^7, 3 
-7Ufny7, fy7;Vtny W7^7, 2-7x^77^7, (2-(4- 

t°^7 
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/I/)if/V)i/^f^y, 3, 4->>7 h^i/7x^77-^ 3-(2-f7yy^)7 
^jj?f^i, l^U-l-^n^y^y^/^VI, 1-7^7-1-7^ 
n^drf-^TJ/l^VSI, ^^*y^^ % 3- b !) 7;^o^f ^7x^77^7 
, 44!) 7;^n^f/V7i^i'77->', '7^nA.^^/i/77^7 v^n^ 

/Vn/f^y, 7/W^iJy, 7n^yn^77 ^^E-r/^^y, f 77°n U 7 X 
TtKn/n^. tKP^nUy, ^7^7h7i, ^7p^7 V 
jrv^i/Slstryis-y^ a-T\ 7-n-M, 7^p^7^77^7, 757 
7^^*p^>(D^-/vhfi % 7 ^fi^fc^yfi^, (Ci-cOT/v 
(Ci~C4)T/>=idfV, /M37r>*/cii^ h n ST) 1 /7 2 1@77g^-f 
&1t\**^uyi?tt^m^W&\s1t'7*~;i'T7~y ; j3-2-^3«tt^3- 

fx^/7^7, j3-2-fcj;r> - 3--7 77-/^T7^^ s 0-2-, 3-fc i; t/4- fc° U ^ 
^77^7, j3-(^yy'^^/W2-:£J;t>*3-^)T7-^ j3-(l-^3«tt52- 

77^)77^7, ir y y^fcn h u;f~y~£fca=?-v yycoo-r /^Mm 

MW, S-T^M^y^'r^y, S-T/^/Wb^v^TM y, fP77©0-« 
0-!J y^:£J;t>*0-#/^>^«7VK 3-#/^ 
^r7-fP77, H^*-fn^y, fP77©4-7 7 7^7*7|xXr;7 
fP77W4-7^7!J7ix^f/K 3,5-7 3-Kf ny7, 3-^^PfP77 

, t-T/v^/vy i/y, &£X3^/v?-T/v^/vjr/v^yifi^-&tiZ) 0 r*i 
bWa-TS/ifc^TtLtf^ -?:7)afi^T7 ; 7-/vS7:\ f©a-7Ulll 

*7c«Sj]!C^^TS^7ef*!l7l7:g^r5tL#5 0 ii^^f*!lSfi, TProtective 
Groups In Organic SynthesisJ (T. W. Greened «£ t*P. G. M. Wuts, J. Wiley & S 
ons, NY, NY(l991^))^H7r<$tLTV^o 

u-r^/mmmmmi tommm, 7^7r-7 5 7i©a-^i« 

r-C0 2 H^77-r5^f*^iatt(bioisosteric)gfe k(DHmfe, »?77tt7>T- 
^I7)77^^>^S^77LTgm^^6£^M^-r5o 7 7)J: 5^S7)f^fi, Chri 
stopher A. Lipinski, TBioisosteres in Drug DesignJ ( Annual Reports In 
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Medical Chemistry , 21, 286— 288M (1986^) ) , joit^C.W. Thornber, Tlsost 
erism and Molecular Modification in Drug Design] ( Chemical Society Revie 
ws, 563~580-<— (1979^) ) \ZL £ flX V ^ 0 

Kim^MMls, fl-c:©!^ X-H Y(D^Stt, 90gJ;!9*#v\ S 

Pimentel:JocfclM. L. McClellan, The Hydrogen Bond , Freeman, San Francisco 
, 1960^- ; R. Taylor J; IX). Kennard, THydrogen Bond Geometry in Organic 
Crystals] , Accounts of Chemical Research , 17, 320—326^—^(1984^)) 

^{-^oV^T^^-alf ^tlTl^S (L. Stryer, Biochemistry , Freeman, San Franc 
isco(l975^-) ;K. A. Dill, TDominant Forces in Protein Folding] , Biochem 
istry, 29, 31^§\ 7133~7155^— (1990^) ) 0 

CH-NH- £^tf*° y KSP^Sric!5fei-5o 

#H^n 5/ ^(structural building block) SrE!Jfei"5o rwf&Mtl, <T> 
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\ / \ / 

N C 

I II 
H O 



WW 
N SO 
I (I 
H O 



fM^fi, ^Mfi, lCE(D'fr^T-^7K*^^?fML#, 
J^T-fi, Arg-341<D#^;}w^i|f, Arg-341(OT5 K~NH- S Ser-339 

9fe1"3 0 ^ISKt?fi, ICE(DArg-341(D#/^~/^^fc[iICE(DSer-339<Z)#/V 

O0©(a)i^(t)*t, (v)tf>b(y)*"C, S3«tt5(I)^b(VIID)*"C(;ife5V^< 
o^flfc^j^t LTJ; 13 fctp — NH— t LTffi^£tL5o 

#;^Mt5 0 refill, fc^^M-^^/.etStt, ffifc^ftTi^TkJ;^ 
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•9, fl^|$tl/5(I.H. Segel, Enzyme Kinetics , Wiley-Interscience (1975^) & 



^{SfeSc^iitt, f+«^*^T, ^a«¥$tLTV^5(U. Burkert fcitfN. 
L. Allinger, Molecular Mechanics , ACS Monograph 177, American Chemical S 
ociety, Washington, D. C. , 1982^, 59~78^—v ; ) 0 

1 , ice^^ \^tcm^<Dih^(D^m ±mm^^^^- t com^m 

fy^/^-lX mo kcal/mol7|cSg"Cfe5o 
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turn mm, %ik&mm, mm, mm, mmmm, y-^^m, -^y^ym, 

vym, %m, -v-v^-^m, =>^?m, h/^y-p-^/^ym 

, m^m, mm, y^ym, ^^y^^ym, ^m, ^urnm, ^^vm, x- 

y ? u>-2-x/i'ftym&£TP<y-&yx/]sft>m&&^&fo% 0 mcomiM^ 

zTfztibvm^mz&^mftmvmmznzm^ ^mwt Lx^mtm 
©is«-e^5 0 m^^mm^hmmvtc^tLxii, r^zv&mmz- 

lf, ~XhV^^), T^D V ±M&mm%-&, ^f^y^i*), Ti/*e~VJ»M. 

mxmmx^, ztih(D^m^a, m^a, ^u^y^mmr^^m^ 
mmv*^, mm^^^, mm^-y^-^^ximm^r^^^) 

TVM ; ^ X.XJ^n ^yitr y ;v^;v(^^y^y;v^ X.XJ^y ^.^;^)^ 
^^^^^ (stereogenic)^*^ R^fc^SW^ffijSTfc !5 #3„ * 
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rg-341(DT5 K-NH-S, Ser-339(7)#/^~/l^||t£5 J; t/Ser-339<DT 5 K~NH 
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a) r(DP2^^>^ hrt<DSit«7KttW»W*W^^^b, ICE(DArg-341 

(D%^~;mm£X(Dmmix m.iAtmi2.5At(Dmxh& ; 

b) ^(DP2^^>^ hfa<DT&mz.ttfr&<D%l>ft<D&<D^'bfrib, ICE(DArg-341 
(DT 3! K^**-e(7)£gSf«, »0At*?J12AtK>M"Cfe5 ; LT 

c) r<Z)P2^^>^ M^KDSS^TKtt^^^W^^^b, ICEOSer-339 

©*y^^y>il^*"C©gEl8ltt, ^3. 7 A tm. 5A ©M"Cfe5 0 

a) r<DP3^^>^ M^KDSit^TKttW^^W^^^b, ICE(Z)Arg-341 

(DZ/^^mmitxmmn, m.9Atm.5At(Dmxh6 

b) Z(DP3l&&tffry bft<Dmmz.mfo&<0&ft<D&(Dy>bfrtb, ICE(7>Arg-341 
(DT 5 KS**-C(DEgffi«, ^5.4A^^jllAt©M"Cfe5 ; ^bX 

c) ^(D?3^ft^y V^m&^lMM^mft^iA^^^bfrb, ICE(DSer-339 
(DH/v^=.;vWtm^X(DWfc\X mi. OA tit) 13 A £ K>^T*fe5 0 

zmb<ix ic(DPiw^^-y b t^bXY^mmmym^mftix 

(D^^)fm^X\ £-3*1-5 : 

a) r(DP4^^>^ h^KDSg«7Kt4(7)^57 V (7)*(7)^^^^, ICE(DArg-341 
(7)^^7}f^/^*^-C(D»fi % #?j4.5At*?J7.5A^©MTfe5 ; 

b) Z<DP4l&&tffr-y bfa<DMM\Z.&fci£.(DUft(D9i(D^'bfrlb, ICE(DArg-341 
(DT 5 K^S«^»te, fe5Ata5Ai©nt'fc5 ; ^Lt 

c) ^(7)P4^^>^ h^^m&^WM^WA^m^^jb^b, ICE(DSer-339 

<D%su7$^/umm^x(Dmiix m 8 AtmnA t <Dmxhz> 0 
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0*L<«> ICECAP' ffe&tffr v h t^LTV^Sjig^TKttwSP^fi, W 

a) Zl <£>P' jjg^Tj^r y h^KDSS^7Kt4(7)fP5>^±i^^^^^, ICE(DArg-341 

c7)^^^^/^*^-C(7)Egil(i % #jllA£#jl6A£<z>IW-Cifc5 ; 

b) r(DP'^^>^ yn(D^m^l%M^(DWxSO~)$t(D^L^h, ICE(DArg-341 
©7 5 KM^-e»»fi, #jl0A£#jl5A£<Dfifl-?;fc5 ; ^Lt 

c) ^(DP' ^^/K^y hfa(7)ilJ*^7Rt4(D^7>^^^l^b, ICE(DSer-339 

tL b Ji, r ©f&ttSP^KXfeaW^-r fete ^ > t° a - 9 —^tw%%%e& 

o rttbi-fi, QUANTA[Molecular Simulations, Inc., Burlington, MA, 1992^ 
], SYBYL [Molecular Modeling Software, Tripos Associates, Inc., St. Loui 
s, MO, 1992^] , AMBER [S.J. Weiner, P. A. Kollman, D. A. Case, U. C. Singh 
, C. Ohio, G. Alagona, fcjXt/P. Weiner, J. Am. Chem. Soc. , 106#, 765~7 
84^—^(1984^)] , •: /c{ tCHARMM [B. R. Brooks, R. E. Bruccoleri, B. D. Ola 
fson, D.J. States, S. Swaminathan, joJct/M. Karplus, J. Comp. Chem. , 4 
#, 187~217^— ^(1983^)] flS^Jf £>tl5 0 r©^f>lStt, CHARMM^o J; T/ 
AMBER(D J; 5 fr^¥5Hvfr#;fr^ (Standard molecular mechanics forcef ield) & 
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1. GRID {Goodford, P.J. A Computational 
Procedure for Determining Energetically 
Favorable Binding Sites on Biologically 
Important Macromolecules. J . Mpd . Chen] , 
28, 849-857§(1985) ) . GRID |j v 0* fori ' 



2. MCSS. (Miranker, A.; Karplus, M 
Functionality Maps of Binding Sites- A 
Multiple Copy Simultaneous Search Method 
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HCf3 % ^MCt> -Ci-sT/^/K -O-Ci-sT/^/K -CI, -F*fc 
- CF 3 "Cgifc Lfc-< y "C h 6 ; 
R3 fi % 

/R, 

-CO-CO-N 

\Riq; 

^«Ki4, Rsfi, KT»D, 2)^fc^3)(DV^-ftL^lo-efc5 :1)-C0 
-Ar 2 ; 2)-C0-R9"CfeoT, ::tf, Rs An LfcCi - 5 X/l^/^fo 

5 ; ^fc«3)-CH2-Ti-R9T*fe«3, Tiit -0- * fc ft-S- t?fe 19 , 

-^LTRgfi, l{@(DAriK^@^L/cCi-2T/^/^fc5 ; 

R 4 fi, -H*fckt-R9"Cfo5 ; 
Ti ft, 
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(156) 
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-O-, 
-S-, 

-co-, 

-o-co-, thtt 

-S0 2 - ; 

X*h% ; 

Ri^(c), (e), (fh (o), (r), (w) , (x) Sfctt (y) <D t £ , R 5 ft, »*L<fi 
, OTTfeS : 

-CO-Arj 

-S0 2 -Ar lf 

-CO-NH 2i 

-CO-NH-Ari 

-CO-R 9 , 

-CO-0-R 9< 

-S0 2 -R 9 , ifcfi 

-CO-NH-R*, 

R7« % -H"Cfe?), ^LTRefi, UTPCfcS : 

-H, 
-R 9 
-Ar j; 

= OTfi^^tLT*5t5, *Lt!{!«i:t, -Ari£"C©ife£*W5 ; 
Risfi, £TPCfo5 : 

-K, 

-Ar 2 , Kftl* 
-CHi-T]-R 9 , 

£bfc#f*L<fci:, -Ar 2 fi, (hh)"Cfct), (hh)fi, j&gfcjSCT, -Ci-eT 
/>3r/K -O-Ci-eT/l^/K -NH-Ci-eT/l^/K -N- (Ci - 6 TA'^rA') 2 , -S 
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(157) 10-50428E 

-Ci-eT/V^/K -CI, -F, -CF3, Sfcfi 
o 

/ \ 

\ / 



Arni, ^—/k ^^vk try^/K ^ywyy/K 5^-/K 

fi, -O-Ci-sT/^/K -NH-Ci-sT/^/K -N-(Ci-3ry>^y>)2, -CI, 
-F, -CF 3> -Ci-sT/^/K 

o 

/ \ 

CH 2 ; 

\ / 

o 




#X2fi, Sa^LT, -0-, -CH 2 - % -NH-, -S-, -S0-^J;TJ«-S02 -jt)> 
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Xe fi, 



-CH- fc-t^-" -N-; 
1 I 



-CH- ifcli -N-; 

I I 



; ^LT 
Zfi, C=0"Cfo5 ; 

Ri ^ (f)"Cfet), 

R 6 a* « - r s y mmmnmvh ^ -^t-r 

Rt ^ —UCO t > 

(aal) *5 i (aa2) (1 , Qi T*S& £ftT Witttltffr b ftl ^ 
Ri ^ ( 0 )T*fe<9 , 
m^S l -efc (9 > 

R 6 ^ a - r ^ y v , 

R 7 #5-H"C2b 15 > 

X 2 tfS-Ofe -"Cfet), 

Xs #\ 

-CH- , 
I 

Xe #\ 



-158- 



R3 f)K 



/Rio 

-CO-N 



Rl3#\ 



-CH 2 -0-CO-Ar lr 
-CHj-S-CO-ATi, 
-CH 2 -0-Ar a , 
-CHj-S-ATi, 



1 0 - 5 0 4 2 8 e 



tUfftbftV> ; 

Ri ^ (w)T*fc<3 , 

J#5-H"Cfo?), 
m^S 1 -Cfe (9 , 

TdS-C02H"Cfet), 

x 2 dso-efc?) > 

-C0-Ri 3 -Cfe^#-f, 
Risfct, -Ob -O-Ari "Cfe t) , 

Ante, l-7i^;W3- h U ^^-/i-t 0 y /v-s-^/i^Tfe t) , rrt? 

^fcli, Risft, -CH2 -0-CO-An "Cfe «5 , An ft, 2,6- 
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0*LV^t6<DRi3fi, -CH 2 -0-Rg "T?& V , Rgfct, i&gfOSCT, 
/i^/v&"T?fo5 ; 

flfc<D0*LV^t6K>Ri3fi, CH2 -O-R9 "C& •? , Rgfi, Mff&Ct 

I R7 O 

H 



IMS, -H"Cfo5 ; 

; It 



ZJi, C = 0"Cfo5 
£bW£Ll«^Ri2 
Cb) 



RbH, -H"Cfo5 ; 
R7fcJu -H"Cfc5 ; ^Lt 
Zfci, C=0"Cfo5 ; 
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Ri & (cl)"Cfet), 

m#5 1 "Cfct) , 
T#5-C02H"Cfo?), 

Re #5-HE>££, 

Rs Ji, -CO-Ri 3 "Cfe ?) #1\ 

Risfi, -CH 2 -O-An Vfo t) > 

Risfi, -CH2 -o-co-Ari "Cfe ?) , 

Ante, 2,G-i??vvy*~/l>Vfo*)^ r <7)#|§-g*<E> 2 $Lfe, ^7? 
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::tf, c fi, 1 Sfc(i2-i:*5 ; 
Ri ^ (e4)"Cfct), 

m^S 1 "C2b ?) , 
TdS-C02H"Cfct), 

Rs^^y^/I^^V^/^tfw^-efe t) , ^Lt 
R3H-C0-Ri3t?fc?)#"f, %<Dk%* 
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Risfct, -CH 2 -O-Ari Xfo V , 

Ante, l-7x^;W3- h y /Vt°7/^-5-^/H!feoT, 

Ri 3 fi N -CH 2 -o-co-Ari "Cfe ?) , 

Ante, 2,6-^nD7i^tfe^ 
Ri ^ (e7)"Cfet), 

m#5 1 "Cfet), 

T^-C0 2 H, -CO-NH-OH, £fcte-C0 2 H(c:*|~f5^^Sattg^"Cfe ?) , 
R 5 ^ a - T 5 / WNj^T-^^-f 19 , LT 

Rsfi, -C0-Ri3"Cfo?)#1\ Riste, UTPCfoS : 

-CHj-O-CO-ATi, 
-CH 2 -S-CO-ATi, 

-CHj-S-ATj. 

£ b LV^M^R) S(f) te, 

Cfl) p 

Rs-n— C— c-RarC- 
H R 7 & t 

; 

£bW*L^M(DRiK(g)te, WTtfeS : 
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H 

ZJi, C=0"Cfo5 ; 




Z}3 % C=0"Cfe5 ; 
(oi) 



Ho 



(b6) 

X T J 



I T H JL 



o 
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fwli 




-NH-, 
-S- , 

-O- , iM* 
-S0 2 - ; 

5 ; ^L-C 
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ta2) Re Re 

Q-*Hi- 

I R 7 O 

H 



0 




(c2) 
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O 
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C IX 2T?fo5 ; 
mlX 1 ; 

-C0 2 H-efc5 ; -tLT 
Rsfi, — CO— R13 T?fc5 0 
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(Chfcjc (cm d ^ 



H J HO 




[06) 




X 2 fi, -NH-T?fo5 ; 
mB, 1 "CfcS ; 
m s -C02H"Cfc5 ; -tLT 
RsH:, -C0-Ri3"C&5o 
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Rift, R5-(A) P -t?fe5 ; 
RsH:, ^T^bfr3»bjIiR£tL3 : 
-H, 

-CO-Ar 1( 

-R 9 , 
-CO-R,, 
-CO-0-R 9 , 
-SO z -R,, 

/AT! 

-CO-N 

\Rio. 



/Ar t 
\Rio/ 
/R. 

-CO-N 

\R 1C< JyitA- 
/R s 

-S0 2 -N 

\R«; 

pfi, 0, 1, 2, 3*^iH4"Cfe5 ; 
Yfci, £JtT"C&5 : 

-o-, 

-S- tfcu 
-KH; 
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(179) 
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-H, 

-O-C^s alkyl, 
-NH(d. 6 alkyl) , 
-N(C,_ 6 alkyl) 2 , 
-S-d. 6 alkyl, 
-Ci_ s alkyl, ir.it 
-Q2; 

, -OH, -F*^:tt=0(c:«t ?), £*u ^rLT^^CT 

»b«i$tL3 ; 

-CH=CH-, 

-0-, 

-S-, 

-SO- , 

-SOj-, 

-NR 10 - , 

-NRjo-CO-, 

-CO- , 

-O-CO-, 

-C0-0-, 

-CO-NR 10 -, 

-0-C0-NR 10 - , 

-NR 10 -CO-O-, 

-NR 10 -CO-NR 10 - , 

-SOj-NRi 0 -, 

-NR 10 -SOj-, tfkv' 
-NR 10 -SO 2 -NR 10 - , 

m<Dm(DM%:^-t%T v -/I'M, 3mti5m<Dm<Difcmm*&£T$imt 3m 
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SStSM:, -o-, -s-, -so-, -SO2-, =N-*5j;t5-NH-fr>P>iI^Lfc, 

tc\*%tisx-ii<D~w&&*^u mtmmm^ ^iiugct, lm/ui^ 

*LW±<z>^#^£^rU fJCSiMtt, TCtt, -Mfe, -CO2H, -CI, 
-F, -Br, - I, -NO2, -CN, =0, -OH, /<— y;virnCi - 3 T/^/K 
o 

/ \ 



-Ar, 
-R„ 

~ (^Ji.j.a-Tj-R,; 

#Q2(i, ^VlLT, -OH, -NH2, -CO2H, -CI, -F, -Br, -I, -NO2 , - 
CN, -CFs, $0 £U 

O 

/ \ 

CH 2 ; 

\ / 
O 
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, W^;y, ^f-^y, *^n!)y 3-(z-fx^)r7-^J:tJ ! 3-(3 
-fx^)77^y 0 
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Rift, R 5 -(A) P --efc5 ; 

~CH=CH-, 
-0-, 

-s-, 
-so-, 

-SOi-, 

-NR 10 - , 

-NR 1D -C0-, 

-CO-, 

-0-CO-, 

-CO-0-, 

-CO-NR 10 -, 

-O-CO-NR10-, 

-NR10-CO-O-, 

-NR 10 -CO-NR iO - , 

-S0 2 -NR 10 -, 

-NR 10 -SO 2 -, J.Jru* 
-NR 10 -SO 2 -NR 10 -; 
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-H, 
-Ar lf 
-CO-Ar a , 
-S0 2 -Ar lf 

-CO-R,, 

-CO-O-R,, 

-S0 2 -R„ 

/Ar, 

-CO-N 

/Ar 1 

-SOj-N 

\*», 
/R, 

-CO-N 

/R, 

-S0 2 -N 

CR 10 ; 



pfi, 0, 1, 2, 3*^:tt4"Cfe5 ; 

#R 9 te, d-eoiiis/cti^KH^T^^/^-efeD, ztiti, >&mzfczx 

, -OH, -F$fc(«J;^ m-tttm&VW&&h. ^LTMilfStt 
»biIiR£tL3 ; 

Ante, i4Lt, 6|, 10f@, 12{i*/ctel4fi(7)^*J]!CT-*5j;t/lf@^ 3fi 

m<D m & & v n r ^ ^ ;um , & «t t/ 5 m 1 1 5f@ <e> <d & £ nim 

StSM:, -0-, -S-, -SO-, -SO2-, =N-*5j;t/-NH-/5^MXL/c, 
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it]tttisk±<D-wM&*i£Gu mmmm-i, >&mz.j&zx, lm^tcn^n 
&±<D%^m*^^ w^cSii, &mzfozx, -nh 2> -C02H, -cu -f 

, -Br, - I, -NO2, -CH, =0, -OH, /<— y /VirvCi - 3 T/^/K 
o 

/ \ 



-R 9 , Sfctt-Ti-foHU;!), ^-£fcMITC*B&£*LT^5 ; 
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W^y, *^yn^, 3-(2-^^/>)T7^^«tt^3-(3- 



-185- 
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mix o, i£fcte2-cfc5 ; 

Tft -CO2H, ^fc^-^HicMi-SV^tL^^f^iattg^-CfcS ; 
Raft, £TPCfc5 : 

-CN, 
-COR 1Jf 

/R* 

-COCO-N 



-H, 

-Ar a , 

-CO-Ar,, 

-S0 2 -Ar lf 

-R„ 

-PO-R,, 

-CO-O-R,, 

-S0 2 -R 9 , 

/Ar a 

-CO-N 

/Ar, 

-SO z -N 

\R». 
/R 9 

-CO-N 

\Ri„ r 



/R» 

-S0 2 -N 

pit 2^/cfi3-Cfc5 ; 



(187) 10-504285 

mate, ci- 6 (Dum-£tcfeft&m<DTsi'*si'm'?ht), r*u*> >&m^mzx 

, -oh, -F*^«=o^«t ^-SfcfcMg&Tg&^jfc/r&t), ^tt» 

iSCT, l|a<7)AriSt?S^$tLTV^5 ; 

-CH=CH-, 

-0-, 

-S-, 

-so-, 

-SO; - , 

-NR 10 -, 

-NR 10 -CO-, 

-CO-, 

-0-CO-, 

-CO-0-, 

-CO-NR 1<r , 

-O-CO-KR 10 -, 

-KR 10 -C0-O- , 

-KR 10 -CO-NR 10 -, 

-SO a -NR 10 -, 

-NR 1D -S0 2 -, 

-NRio-S0 2 -NR 1B -; 

£ 3 (D K (Dit £^rf 5 P> ft 5 » b MX £ ft 5 It^-T? & 13 , 
*3ttt, -0-, -S-, -SO-, -S02-, =N-*5j;t/-NH-/5^MXL/c, 

te^tu^±<D^si^^^ru ^MCT, ifi*/cfi-^tL 



-187- 



si±<D%&m*tt^ w^sti, >&m^zx, -nh 2 , -co 2 h, -ci, -f 

, -Br, - I, -NO2, -CN, =0, -OH, - 3 T/^/K *fc(i 

o 



(3jl -0 




-Ar, 

-O-ATj 

-R», 

- tCHjJi^.s-Ti-Rt; 

#Q2ji, SlAZlLT, -OH, -NH2, -CO2H, -CI, -F, -Br, -I, -NO2 , - 
CN, -CF3, &£.Tf 

O 
/ \ 



«PJ(D«WE(7)^^LVM^#)^fi, U*T# s ^f bftSa*, ^ftbfcRg 




1 0 - 5 0 4 2 8 e 




P/Vp^l/^ j*^—^ 7^^77°ny>, 3-(2-fx^)77^yjoJ;t;3-(3- 



Rift, R5-(A) P -"Cfe5 ; 
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-CO-Ar lf 
-SO z -Ar lr 

-CO-R 9 , 

-CO-O-R,, 

-S0 2 -R 9t 

/Ar, 



-CO-N 



\Rio, 

/Ax, 

-N 

\R». 
/R, 

N 

\Rio, 
/R 9 

-N 

\Rio; 



pfi, 0, 1, 2, 3*fc&4T?&5 ; 
% -OH, -Ftfc[i=0tJ;^ ¥-£fcfi»TE#£tiT£5^ ^LT« 




-191- 
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co f^coM £"a hVVn T/^/^S, &£.T$ S\W\h l5^\co ffloiMBTte «t TJ 5 1 

S^IKM:, -0-, -S-, -SO-, -SO2-, =N-*5j;r/-NH-/5^MXL/c, 

fcte^ftW±w~S3^£^fU fJut«Si±, ^CJEtt, lfflSfcH:*: 
ft^±<£>3§ : #l*£^rU fJWcSfA, ^Il^tt, -Mb, -CO2H, -CI, 
-F, -Br, -I, -N0 2 , -CN, =0, -OH, 7/1^ nCi - 3 T/^/K 
o 

/ \ 

CH 2( 

\ / 

o 




-AT! 

-O-ATi 
-R 9 , 

- (CHi»i. a .3-Ti-R*; 

^Q2fi, ^AZl L"C, -OH, -NH2, -CO2H, -CI, -F, -Br, -I, -NO2 , - 
CN, -CF3, &£Xf 
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/ \ 



\ / 

0 



>-0H F-V 




O^WtVv^ 0 
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nbmmv^^mi, mnn-^-rzt, s^-M^j^, mM^mu^ti 
®mzA^x*% z&mmwfrib, 5*<^$tt5 0 

CEQ1) 

° ? V 

Rf-N-X, OH Rf-N-X, Rr-N-X! ,° 

(C-fe)g-C-R„ (CH^-C-Ro (0-fe)g-C~R 13 

OH o OH 
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(EQ2) 



O 

(CJim-C. 

/ \> 

H S / 

(Crt)g-C-Ri3 

OR 



o 



o 




H \ 



Ri— N-X, 



OR 



v OH 




(Crb)B-C-Ri3 
OR 



^ssttSriS*5to, mam^m^6h<D s mm^^^n^-r^tc^ 
K7/«m^, ram, ^tLb^Mfi, 

IL-ldS^i-5^1it?Sr 5*i»(^J^«\ iM* I L-l J3 I L-l J3 

«\ MK^^Jte, ICE&VmirZ)- tiZ-X D tffW I L-l i3 (Dj^Sl L-l i3 
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i L-i»^a ^ftoTi/ N 5s# M*r l& w z>tctb<Dm¥&) ft r v 

^7iO^ IL-2, GM-CSF, ^^7x^^77^^ ^y^^7i 

hix mmmmm^fcttmm^5-x^& 0 ^mmmotcmmm 
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ft^yr, r^/^y h&j;t>*f t ^/w^ji, -Y^^iUfts r/^-^ *x 
> IfflSKfJiii, y^Jfi), yvzty, y/^ywt, yfrvyw&v 
g^n^y), y ygbMff-^y y vsitK* # y ^ «^ h y ^ 

iS^b, ^fc^ffiufc^-y-v^^^LT, js^-e 

^pS^W*UV\ ^PJ^mm^ii, ftf©t*©#itttl 

Mfflt5^gPWi©ffliii, ST, Hffii*u W 

^^fiSMJ(f^«\ Tween 80) 3o iOTSjJS^Jfcffl^T, ^K»f^>gf ^^(75 
Sfff^ot, ^"C^So r<DM(7)^ltBTtg^»J^*fc, fll&tf, 1,3-7" 
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«6 9*5J:O'* 0 y ^i^y^y 3-/k^^(f btLSd^ ^tibwmtsti 

^©dftyrttt, ffcffr&ifi, h^?S (white petroleum), y°n 
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U—h, ^UyM- h 60, ±^-/U^X"r;UV X s tr7 U — Mcetearyl 

1Stt¥W^, ^y-y-^^i, ssmb^ ^yy^ >ft#«ray u * 

«^(D^tJM/c, ICESfcftffi^^T 1 ^ y^nrr^CMfl!!^ 

-200- 



(201) 
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tf\ ^tcimmmtts tlx, ry^f^^v^yy^wmt 

t©tt ~c«-f # ~e & i \ 

X@l) ICE(Z)2{i(7)7X*^$^(^^'etis Arg-341 s/**ff— M;=0:io 
«tt5N-H"Cfe5)Sr]lWi-5o 



ig 3 ) 7ic(DlH^ t LT<z>eMct£^ xn, S2X h 6) is X.mM?K 




h 9 



I AfB-34 1 I 



(22) 
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x©6) »*u<tt, imm^mmmm^^-t^m^^m^ 






-202- 
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£\ ^W^/I^— 10. 1 kcal/mol^LT, - AfcftKffi^/I^— it, 

-1.6 kcal/mol"t?fet), r (O § fciLfoWM^*^— ft, -11. 7 kcal/mol"C& 

5o 

Ig8) Jita^Xg^fflV^T^f+Lfc^ If* — &$!ljtU 150nM(DKi^ 

i)^3«tt5lC5oSr*fe^i 0 

1. UV^TB«^fflV^c»T^ir^ 

~(DTy±4lX * if ^^-^-Tyr-Val-Ala-Asp-p^ hnT^U KlI^ffiV^T 
f?5o ISf^KIt^n^fts L.A. Reiter(Int. J. Peptide Protein Res. 43, 87 
-96(1994^)) {nfa«£*W5o r<DT^ir^?I^^, WTSr^i"5 : 

65/z KDflffr^dO mM h U X, 1 mM DTT\ 0. 1% CHAPS @pH 8. 1) 

IOjuIOICE (~lmOD/^K>iigSr#5^ifeK>50 nM<£>*#§-&g) 

5 /i lODMSO/^ y t t^-^t) 

20/i l (D400MMgg(80 /* ME>JM&fltg) 

100/iKD^SJS^J: 

r<DHT^ICET yir^ft, 96^^/KD-^^^n^^^— TV— hTfT^o - - 
-C^tfYcJIIff-C, ZKD^/W^ mmw. ICE^o <£ t^DMSO (t U ^Vtt?^ 

^n^^-TV- h<Dm&&, 37°CX4 y*^- M~5 J; ?\z.*zy m-s 

37tT?20#|KjW405~603 nm(D^feffl (pNA) <DWl\R\zM<o X^^-% — i"5 
0 f-^©lfl»^m\ mOD/^f+lf>f 5o ^tt?- 

^P-^i-S^^^tt, DMSO/cW^LT*^, fife ©H®*"? ft, 100 // KD^J: 

-203- 



(204) 

2. mm^^m^immry^d 
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^©ryt/fli, Thornberryb (Nature 356 : 768— 774 (1992^) ) ^t£o 

etyl-Tyr-Val-Ala-Asp-T 3: V(AMC) 0 WT^>^Sr^i"5 

65/i 1(7)!IWM(10 mM h 'J X, 1 mM DTT\ 0. 1% CHAPS @pH 8. 1) 

10//KDICE (2~10 rM(D^mM&) 

5 /i lWDMSO/^ yt W-ffli 

20 u 1 <P150 uMgff (30 /iMW^flEg) 

100/z l^gj^m 

> IS«M&J;mcE£»f 6 0 :: ft £\ IgSiJiU^x/^w-b 

380 nm^^-i-5M«^j;m60 im<D%?m&* m^ftAMC&ftftVtSt 

mi-^oT, @37 o c-e3o^ v F B ^^^— T6 0 ^^/w^i-s^-^i^s^ 

»Pl*^fc(Ki ) S/umS«^(i^, ^I^WSfciit^) ©fcJSH: 

3yt°a-^-t\ WM^^M&^U. H. Segel, Enzyme Kinetics, Wiley-Inte 
rscienece, 1975^£#BS) ^S^$it5 0 
3. afi/yt^ 

t h*^^»(PBMC)£^ I 
ICE^iSTV I L-lj3 O^ntyW^li, ®^(D|fflW^fflV^T, 

(D^M,«*3 J; WHlia©ll^ifflSr^x.5 o PBMC{^ ft *<D^3ft4<D W« 
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«¥JH : 

s RPMI-10%FBSig:fcfe(^tU^ 2 mM<DL-^/U^ ^ V, 10 mM(DHEPES, 50U(D50 // g 
/ml^W* h ^5/7 P (strep)^^i-5)^5l#^^«LT, 0. 4%DMS0*5 £TfO 

T, -fi (duplicate) ELISAilJgSrfflV^T, ^ <7)^«5>^T ^ir^ £ 2 HtfTofc 

hiL^^b^SlLfc#:ji« (40-45 ml<Z>ft*&<Z>J«^7;*JNH 
flt3&£C5)£, 80 ml*T?i§fl6T?^r^L, LeukoPREP^fitf' (Becton Dickinson) 
Ztl^tl, 10 ml(D»fJ«^Atl6o 1500-1800 xg"CK>15^M©ji^ 

h ^rLT15 mKDRitMis^W (Corning) ^#-T 0 l^if^P^T, 

*Sri5 mLtu 300 xg-rns^^^coTS^i^^i-srt^j;?), II 
^/H^I^f?> 0 r(DPBMC-<u^ h^/J^JrcDitffitmil^U »£$c*.T, 
6 X106,«/ml^p^5 o 

:©llfi7-7t^©fcJ?)tii, 24^^/K7)«§P(D|ffl«liti§*7V- h (Cor 
ningK 0.5 ml(Df^{^t)#WfeJ;t/0.5 ml (DLPS^M (Sigma #L-3012 ; 5u± 
R?Mnm^mmVfc20 n g /mimW-,mmL?sm&U5 ng/ml) <D&$*M^ 1.0 

/WJ^tJ^SifFU ^tLbfi, LPS(D^ ilt't^^yfn^iff/Jfc 
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5%(DC02(D#&Tt-T, 37t"T?16~18li#|RK y^x.^— hi"^ 

W»-To 200 xgT<m0#Rfl<Djl^#l8i^ ±?1^«&>9 tilU L5ml(D4y 
^yf>7ftff 0 ^(7)«-<^5/ Mi, :/WL-lj3#S^?f^^T, 

!?x^^y^ns/ h&^fcfmiSA^J; «5 , «Stttffi«<7)7 P W L-l j3 *5 
JfclKSI I L-l ]3 ^l:£«#I¥fffi-f 6/c UI5rt te£g 

±!E<Z)J;5^ PBMCSr«LiiS-r6o £1* <^/H-i#*(l. 0 ml) £MU 
tml^T, r <7)PBMC»S«0. 5 ml £ »i~ 6 0 ll^fFl^^^a */ a 7" 

M 0 :©i5^Mttlffi«(a^ -til, 1 V^/Uhtc 19, 2.5-3.0 

ELISA : 

« I L-l ,3 (DrlJJ^ffii-, Quantikine^r 5/ L (R&D Systems) >H£ffl Lfc 0 MM 
3yhn-;KD»T, $U~3 ng/ml<7)^ I L-l j3 W</^fgft/c 0 ELISA 

Ty±4u, %m^^^(D^m^m(Dmmt^mmmm'^tM^, lps*° 

Vf-J-f^V hP— /W-E±L*<D±?1«<D 1 : 5, 1 :10^3«tt5l : 20#fR$Lh 
nyfD^/^ttilt, r<D±^«^^, 50%<D/&iHL-lj3»tij£^5 
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Chapman (Bioorg. & Med. Chem. Lett. 1992, 2, 613~618) \Z. «t <Q iflfeZtlft 
jjfetmUOjjfefc*. V > N-t-7>^7#/VtfwVfc°^3 U 7^(460 mg, 2. 0 m 

mol)*5j;tm-r y ivir^rvti )Vi$^}V-\-T %. /-b-^<y-y/vir^-y-2-ir^yv- 

hyt Kn 77 7(530 mg, 1.82 mmol) <£>®&£r?Tl\ 654 mg(D^M^fe^# 

a H NMR (500 MHZ, CDC1 3 ( tn*** 1 1,7 A ft >) 6 

7.35 (m, 5H), 6.86 (br. s, 1H) , 4.9-4.45(m. 4H) , 3.95 
(br. m, 2H) , 3.06 (m, 1H) , 2.9 (m, 1H) , 2.7 (br. m, 
1H), 2.45 In, 1H) , 2.2 (m, 1H) , 1.7-1.5 (m, 3H) , 1.45 

(two s, 9H) . 

igB. n-l^j y /M-r^-s-^y^t^i/^-t^yf N7 1 Kg 7 

7 7 

N-(N-t-7 hdr-7#/^/Jw^fc°^:n y /7) -4-7 ^ / -5--<77/y^ 7-2-^ 
V-f h7t Kn 77 7(654 mg)Sr, <^dp^ ^7^(7)25% h U 7/7^-ng^l 

f*^ 77 422 mgOmmit^^Wco 



l H NMR (500 MHz , CDC1 3 ) 6 7.38 (m, 5H) , 7.15 (d, 
1H). 5.55 (d. 1H), 4.95-4.8 («,, 1H) , 4.78 (m, 1H) , 4.65 
«3, 1H), 4.45 (m, 1H), 3.2 (in, 0.5H), 3.05 (m, 0.5H) 
2.95 (m, 0.5H), 2.B5 {m, 0.5H), 2.65 (m, 1H) , 2.55- 
2.3B(m ( 1H), 1.95 Cm, 1H) , 1.8 [m, 1H) , 1.6 (m, 2H) 
1.38 (m, 2HJ . 

Igc. N-(N-7tf-/vfpy^/7^/^Vj U/y)-4-7^ 7-5-^<77 

;^t j r72-t j ryr h7 t Kg 77 7 

N-rtf^fn^/W^ 7(464 mg, 1.44 mmol) $o it^N-t^n V /V-A-T % 
J-^-^Vi/fVir^lz-l-if^Vy- h7 t Ko 7 7 7(412 mg, 1. 3mmol) £\ #5m 
l©^yf;^A7-; KJoiO'^nn^yMU 0°C*777*P7/c 0 
:©MLf:l^t, 7t Vv3c^^<yy h V Tv"~~/l / (H0BT ; 210 mg, 1.56 mm 
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oD&^&PU J^T, l-(3-^^ W5 / ^o t°^)-3-xf ^; K 

*£^*£(EDC ; 326 mg, 1. 7 mmol) %W$Q L/c 0 18H#PhW^ ^©M^ti 

LT*-e»Lfc 0 ^W^fffilgSrflEJHlLT, TO<D®#:£#, ^ftSr, 94 : 6 : 
1 (^on^y : ^y/o/V-^: fc° U v^) "C*gtfJl-5 77 5/ fa * n-r 

J H NMR {500 MHz, CD 3 OD ( : Jy ^"rUir T ~ 
BfeS^* ct^r qfS-fe )) 6 7.35 [m, 5H) , 

7.05 (m, 2H) , 6.68 (m, 2H) , 5.65 £ 5.25 (m, 1H) , 4.9- 
-3.95 {m, 8H) , 3.4-2.6 (m, 4H) , 2.5-2.1 (m, 1H) , 1.98 
(s, 1HJ, 1.9 (s, 1H), 1.85 ( s , 1H), 1.8-1.6 (m, 2H) , 
1.55-1.3 <m, 4H) , 0.95-0.85 <m, SH) . 

N-(N-rtWnV^!J i)/V)-4-7 5/ -5-^y^t= 3 fv'- 

2-t^yff7t mg^^/-/H0 ml?g$^ ^*±(7)Pd(0H) 2 

60m g £»u ^(om&m*. Sfp^iot, 7K*#fflM(-gV^ 0 r<7)^ 
#jSr-t7-T h"CaifiU SHNSLT, efe(D@#:^#fc 0 ;©ni©@My^y 

J H NMR (500 MHz, CDjOD ( v 7 X r * ? - fc'Jrxv' 
Bls|H44£i7 4A. )> 5 7.1 (m, 2H), 6.7 (m, 2H) . 5.2 
(far. m, 1H) , 4.8-3.6 (m, 6H) , 3.2-2.5 (tn, 4H) , 2.5-2.1 
(m, 1H), 1.95 ( 5 s, 3H), 1.9-1.3 (m, 6H) , 1.1-0.7 
(m, 6H) . 

J. N-[N-7tf^fPy/^;W^ ]} =-/U(4-h Kp ^f 7°p V ^/>)]-3-T ^ 7~4- 
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L. N- [2- (N-T ± gvvg; P ->^/W-* y xyl/) - (S) -1, 2, 3, 4~T h 7 K p ^ V 7 

y y-3-#/>^/H-3-T § yt^y^yj 

,4-fh7t Kn^ y^y y y-3-# /vtf? 5 0 

i. N-(N-rirf-^f-P^^/w^y ^y/p y ^/>)-3-r ^ 7-4-^- 

N-t-^ Ko^VT'n U y(2~0 g, 8.15 mmol) , 7^/ — 

/1^(0. 77 g , 8.15 mmol)fcj;r» V 7i^*^7>f ^ (2. 14 g , 8.15 mmol) COT" 

h7tFP77^20 ml©WI(0'C)t, SO^RflMfrfcoT, Xy'v^/^ 

yi^xf;u(i.4niU 9 mmol)«TL/c 0 :i<Z>£j»£, ^i&T*16^KJt^ 

&l^T, SHfgLT, M^M^t#/Co r©tl©ag^, 3 : 7 

^ : ^fy)-Cj§tilt577s/^^ xx-? h^7 7^-(Si0 2 )ic: t J; i9ffi^L 

"C\ 89 g &#fc 0 

X H NMR (500 MHz , CDC1 3 ) 6 7.3 (m, 2H) , S . 95 Cm, 
1H) , 6.85 (d, 2H) , 4.9 (m br. , 1H) , 4.55-4.15 (m, 2H) , 
3.88-3.65 (m, 1H), 3.70 (s, 3H) , 2.5B (m, 1H) , 2.22 [m, 
1HJ , 1.4 (3 x s, 9H) . 

N-t-7' h ^y^^*^/M-7 x 7 dr^7°n JJ 7^f;kx7T;H0.6g)©S| 

480 mg£#fc 0 

a H NMR (500 MHz, CDClj} 5 7.22 (m, 2H) , 6.95 (m 1 
H) , 6.B3 (m, 2H) , 5.1 (br. , 1H) , 4.6 (br. m, 1H) , 4.06 
(br. m, 1H), 3.75 (s, 3H> , 3.55 (br. m. 1H) , 2.58 Cm, 
2H) . 

IMC. N-r-fe^/>^p->^/w^y ^jv{\-y ^;^^y)y°xi y y^jk^ 
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N-Tir^/^nV^/W^iJ 7(0. 524g , 1.63 mmol)£5 im-7x 7 ^77°n y 
77 T^rc;* 7VK0. 381 g , 1.48 mmol) 3\ ^^f/V^/^T^ Kfci^^n 

/Vxf;>r 3: 7(258,ul> 1-86 mmol) , H0BT(0.24g, 1.78 mmolK jo t/EDC (0. 
37g, 1.92 mmol)£»IU r <DK»£l8l«» L/c 0 ^<DU^^, M 

^/woo mi-e«u lttK, io%W7K*f- h y io%s«7-hy 

7^£T>7K^»l7/c 0 ^W^r«jgSr«EJHlLT, ::*L§\ 94 : 6 : 

1 (CH2CI2 :^y^°n/V-^: If U "Cjgtilt 5 7 7 ^ ^ n v > ^7 7 

J H NMR (500 MHz, CDC1, ( E W £. Jt )) 6 

7.3 (m, 2H) , 7.05 (m, lH) , 6.95 (d, 2H) , 6.9-6.2 {4 x 
d, 4H) , 5.05 (br. s, 1H) , 4.7-3.94 (m,5H), 2.93 (m, 
1H) , 2.B2(m. 1H) , 2.65 (ra, 1H), 2.2 (m, 1H) , 2.05 (in, 
1H), 1.95 (s, 3H) , 1.86, (ni, 1H) , 0.98 (d, 3H) , 0.88 
<d, 3H] . 

X@D. N-7tf;VfP^;^!)^;H4-7x;^^)7p U 7 
*r by fc Kn77W*(l : 1)8 mlicijgi LfcN-r tf />f o V-;w^ y ^ 
M4-7:r/ 3fV):/n y 777^«7VW360 mg, 0.685 mmol) ©SgfSfc, /X^ 
^y f"7-M57 mg, 1.37 mmol)£»U ^S/C 1 mfflfitW Vfc 0 ^(DU^^ 
10%IttMLT, 6fe<£>i£M§!^£#, r*L<Hfc#>T, iW^#)175 mg£ 

l H NMR (500 MHz, DMSO-d6) 6 9.2 (br. 3, 1H) , 
B. 05-7.95 (m, 2H) , 7.3 (m, 1H) , 7.0-6.9 (m,4H), 6.65 
(d, 2H) , 4.42 (m, 1H) , 4.35(m, 1H) , 4.05-3.95 (m, 2H) , 
3.3 (br. s, 2H), 2.75 tm, lH) , 2.55-2.38 (m, 2H) , 2.2 
(m, 1H), 2.0 (m, 1H), 1.7 (s, 3H), 0.95 (d, 3H) , D.85 
(d, 3H). 

IgE. N-[N-Tirf-/^f-P 7^/Wj y ^-/U(A-y E 7 ^7) 7°P D ^/>]-4-T 
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'H NMR (5 00 MHz, CDCIj (Af7«-M M 
^7X7-^7- iFQ-g-f*! r i-T #A )) 57.8-6.3 (m, 

17H) , 5.6 (d, 1H) , 5.1-4.15 (m, 5H) , 4.15-3.75 (m, 2H) , 
2.95-2.15 {m, 5H) , 2.15-1.95 <m, 1H) , 1.9-1.85 (2 x S, 
3H) , 1.1-0.75 (m, 6H) . 

IgF. N-[N-7tf^fPy/^/^< V ^/V(4-7^ 7 =fr-» y°n ]} ~;u]-3-T 

*H NMR (500 MHz, CD 3 OD kJTtJ-'H 1-1 
xfl'tT-^t^iiLtfj^ ) ) S 7.25 (m, 

2H) , 7. 10-6. 85 (m, 5H) , 6.65 (d, 2H) , 5.1 (br. tn, 1H) , 
4.55-4.05 (m, 5H) , 4.0-3.40 (m, 2H) , 2.95-2.35 (m, 5H) , 
2.25 im, 1H) , 2.05 (m, 1H) , 1.85 (s, 3H) , 1.0 (d, 3H) , 
0.95 (d, 3H) . 

K. N-[N-7tf/l/f P->^/W^ ]} ^/!/(4-^>->t^'»/P V ~/I/[-3-T ^ 

;-wy7^7i 

IgA. N-(N-T y /^^77/^#~/W4-^<> ^/Vt^y/P U ^/V)-3~T 

±tzx*n^ vtc h (d ut&m ; igc) t mm<D-<y°^- K77 v y° v v*f%.wr 

\Z.X^ N-T y /^^r->7J/^^^/W4-^y -^/^^V^n JJ y£5 J;t>*3-T 5 7-4- 
^-dry^^y^-t--7'f-/^^7"/H?5 77/W^yXT.L. Graybillb, Abstracts 
of papers, 206th National Meeting of the American Chemical Society, Abs 
tract MEDI-235. Chicago, IL. 1993^) (D^iSt- £ 13 , ^cMik^^WiU Lfc 0 
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J H NMR (500 MHz, CDC1 3 ) 5 9-05 (br. s, 1H) , 7.65 
(br. m, 1H) , 7.4-7.2 (m, 5H) , 7.15 fbr. s, 1H) , 6.55 
(br. s, 1H) , 5.9 (m, 1H) , 5.1-4.9 {br. m, 2H) , 4.65-4.4 
(m, 4H) , 4.2 (br. m, 1H) , 3.75-3.5 (m, 2H) , 2.75-2.55 
(m, 2H) , 2.5 (br. m, 1H) , 2.25 (br. m, 1H) 1.4 (s, 9H) . 

3-X ^ 7-4-^-^ y-f? y|-t-7'f/^xr/vt § fl/w-sy y 

U «tt5N-(N-T y /^^ry * /^'^/M-^y^^t^r^^n v ^/>)-3-T 5 

J H NMR (50OMHZ, CD 3 OD) 5 7.35-7.2 (m, 6H) , 7.0 
(d, 2H] , 6.6S(d, 2H), 4. 85 <m, 1H) , 4.6-4.45 (m, 4H) , 
4.3 (br. m, 1H) , 4.15 (m, 1H) ( 3.7 (m, 1H) , 2.95 (m, 
IH), 2.75-2.6 (m, 3H), 2.35 (in, 1H) , 2.1 (m, 1H) , 1.9 
(s, 3H), 1.4 {s, 9H), 0.9S (d, 3H) , 0.90 (s, 3H) . 

TMC. N-(N-Tir^/u^P y^D ^.;v{a-s<i/ ^W'>7'p U 

N-(N-Tir^/^^n->^/w^y ^(4-^yyV/^^'>7°D V ^)-3-7^ / 
-4-^-^ry'7 , '^y^-t-'7^^3iy;7"^ir:5^/V/^yX270 mg) -^DD^ 

»?MbLT, BM^ifc, :©ig^, : : 37%*/W*X 

/>7*fc K<D?I^(3 : 1 : 1)10 mltg|L, 1 B#Pe1 « L/c 0 r<£>21 

&yo*mm\s, nhntcmmz, w nny y>/y ? /-/w^maoo 5 : o. 

5)«f5 77yya^OV h ify ~7 4 — (SiOs ) (Zl J; 1? Ifffi LT, 
%37 mg£r#fc 0 
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: H NMR (500 MHz, CD 3 OD [ 1 i 7 t ? -^o J/"7» y 
1 ;1 tt,T )) 67.4-7.25 

(m, 5H), 7.0 (d, 2H), 6.65 (d, 2H) , 4.65-4.05 (m, 7H) , 
3.75-3.4 (m, 2H) , 3.05-2.3 <m, 5H) , 2.2-1.95 Cm, 2H) , 
1.90 (s, 3H) , 1.0 <d, 3H} , 0.95 <d, 3H) . 



mmw4 

Ut, #38BI§<Z>V > < o^cDfk^^Wa (Ki ) ttitflCs o m £#fc 0 
^T^KifC^imCsoftft, ^LfcT^ir^^ffiV^T, fc£*#J7a, 7b, 20a-d 
, 21c-f, 22e, 25, 28, 33a-c, 36a, 36b, 39, 43, 47a, 47b, 54a-l, 63, 69a 
, 69b, 84a*5 «£ t>*84b ^oV^T, ?^Lf: c ^t57^7r^7 

^(i, M-C^^tLTV^o r^bw^^ffiite, »f>J2^j;^5^i- 
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7,'?,- tM 

iti&to uv- *sjS 

Ki {/tM) IC so (/iM) 

7a 35 
7b 1.2 

20a {= E) 3.2 

20b 0.B5 16.4 

20c (= N) 0.95 

20d 0.1 6.2 

21c 0.64 

2ld 0.24 4.8 

21e 0.22 2.9 

21f 0.17 2.9 

22e 0.19 
25 6.2 
28 12.0 

33a (= h) 5.5 25.0 

33b (= £) 10.0 >30.0 

33c (= E) 8-6 20.0 

36a (= D) 4.7 

36b 0.8 17.0 

39 2.5 
43 20.0 
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0 H 

7 

3--<yyV^7^ y-4-t^y-4,6,7,8-T hyt Kn t°no[i,2- a ] try 5v> 

y-6-*^^>i^ f ;kxxf^(3) 0 (4S)-2-T 5 /-l-t°P U >-5-#/^>^ 
zc'f/V^Ts'r/vWfeM.i 1 , 0. 44 g, 2. 38mmol ; Lee^o «fct*Lown, J. Org. Chem. 
, 52, 5717-21(1987^) ^|23zli^^^^^Xx^tg|M«^'CP»bfc), 4- 
^ h^r^7 J f-^V-2-'7^n/W2-^-^-t'-y"lJ >-b-Jr>{2, 0.50g, 2.31 mmol) 
*S«fcW- h V !7i*7 N^fK(0. 12g, 2.22 mmol) (7)^^ 7-/^(10 ml) ^ <D?I^ 

^-^y> ? -fe(7)@#:0.6g^^P 3 tLf Co ^nv^77^(77^>a, Si0 2 , 60 

#Cl^-ei0%7 * y — n n ^ 7 » X *) , twy^fe©@f0. 5 g £#fc 

0 ^<D^TUyZ/&(Dmfc&£X$i/TyfcjJ U ^-M0.03g % 0. 5 mmol)(7>y 7/ — 
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, Hfe(D@#;^#/c 0 ^D?^77^(77r^ ( Si0 2 , 40%M^^/V/ 
g (31.6%)#5#b*Lfc 0 

J H NMR (d s -DMSO) 6 2.25 
(m, 1H) , 2.65 (m, 1H) , 3.15 {m, 2H), 3.75 (s, 3H) , 5.15 
<dd, 1H), 7.5 (t, 2H) , 7.6 (t, 1H) , 7.95 (d, 2H) , 8.6 
(s, 1H) , 9.5 {s, 1H) . 

(3S)-[(3--<yyy /^T 5: /-4-^-^y-4, 6, 7, 8-r h7t Kn t°nn[l, 2-a] t° 

/^y>(5a*5 j;t>*5b) 0 /1/7 ^ y V-4, 6, 7, 8-7 h 7 t Knt°n 

n [1, 2-a] t° y ^ y'y-6-*/^>ixf 3 , 0. 22 g s O.70mmol)£5 
•fctfTkSMfcy f-y^7KfP#) (0.032 g, 0.76 mmol) (7>y y y-/y( 5 ml)^<D?I^ 
Wit;fb7fcKo77y(5 ml)S\ ^fi-ei8ffl^Lfc 0 r<7>Kj»£ 
^ftffiLT, LT, 3-<y yy 5 / y-4, 6, 7, 8-f h 7 

t Kn t°D D [1, 2-a] t° U 5 v^y (pryrimidine)-6-77/y^>^ U 7^7 i»*&(4) £ 

(3S)-7 5 / -4-t^r y yi-t-^f ;vxxf^t > 7j/W^/y (O. 163 g, 0 
.71 mmol ;Graybillp3, Int. J. Protein Res . , 44, 173~82K (1994^)) $o «£T* 

3--<yyv/yr ^ y-4-^-^y-4, 6, 7,8-7" hyt Kn t°nn[i, 2-a] try ^y- 
6-y; y Wt V *f V J*M. ( 4 ) (D y^y f^*;^ x 5 K ( 5 ml) id «£ t>* y n n y y 

y(5ml)(D^^(0 0 C) t KndeV^yy hyry— /^(0. 104g, 0.77mmo 
1)*5 £m-(3-i??i ^JVT 5 7 y°n tV^-S-^/^/^vM' 5 K±M±^(0. 148 
g, 0.37 mmol) IfMLfc, ^(DRft^&^U^MUL, 18^Kjt^Lfc 0 r 
y)^jSt)^7X(50 ml)Mi£#\ iixf/V(2 X 50 ml) "Cjfitfi Lfc„ rtLby>,» 

^*fc«)i^ imm&mi- b y ? h y yy^xMK 
50 mi)*5j:r/»«^- h y yi»7R^M-e»ufc 0 r©w?:?j|j±Tt-ci 

*gi"5t, M&(DmW-0. 43 gdS# bftfco ^OV^77^(777^, SiO 
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2, TfcSHfcTy^E-— ;l//^nn^^y(l : 1 : 99—1 : 10 : 90(D 

Mft^^7^y (9 , $ b{-^Rf^T*7^^-(5a)0. 11 g (30.9 

%) £« 0 

1 H NMR ( CD3OD) 5 1.45 (s, BR), 2.29-2.35 Cm, 1H) , 2.6- 
2.7 (m, 2H) , 2.8 <dd, 1H) , 3.1-3.15 (m, 1H) , 3.2-3.3 
(m, 1H), 4.9-4.95 (m, 1H) , 5.2 (dd, 1H) . 7.25 (d, 1H) , 

7.5- 7.55 (ra, 2H) , 7. 55-7. € (m, 1H) , 7.95 (d, 2H> , 8.9 

(s, ih) tfivf o.ng (30.9%) tfU£(~-/f'£L ^ Rf iTAr^-T^ — 
(5b): 'H NMR (CD 3 OD) b 1.45 (s,9H), 2.3-2.4 (m, 1H) , 

2.6- 2.7 (m, 1H), 2.7-2.8 (ra, 2H) , 3.1-3.15 (m, IH) , 
3.2-3.3 (m, 1H) , 4.85-4.95 <m, 1H) , 5.15 (dd, 1H) , 7.25 

(d, 1H) , 7.55 (t, 2H), 7.6 <t. 1H) , 7.95 (d, 2H>, 8.9 



(3S)-[(3-^>yV/^T 5: y-4,6, 7, 8-7" t Knt°nn[l, 2-a] t° 

U ^ y>-6-*;^^^)-7 5 / ]-4-t^r ^i(7a) 0 (3S)-[ 

7 5 7-4-^7-4,6,7,8-7 h7t Kn t°D D [1, 2-a] t° U 

) 7 5 7 ]-4-t^r 7 77 y^-t-7f ^X7r/Hr > */W^y>(5a, 0. 11 g, 0.2 
2 ramol)(Z)^nn7^y(7.5 ml)*3j:0h U 7/P^oIt^(2. 5 ml) ^ <£>*1£>#J 
Sr, 5lf«Lf; 0 rw®»&«£ET£T«ifgLT, ^©»^7nn7 
^>1«?U MJIT^TflffiLT, h/^Mc:»£-t\ MffiTf--aMiLT 
, efeWg^^LT, (3S)-[(3-^yyV^T3: 7-4-^-^7-4,6, 7,8-x t 
Knfno [1, 2-a] tf U 5 i/>-§-Jj/V7f;=-/v)-T 5 7]-4-^77'^ V^ir 5 ts 
y (6a) (0. 07 g ) §r#fc 0 r (7)@#:^, 37%^/^i. TV^x t K/K^M/IM/ 
777-;Kl : 1 : 5 ) (DU^mmM £4t\ Sfiti8«#Lf:„ ^(DSJS 

LT, Sfe(7)®f*0. 1 g Sr#/c 0 y Wyy^ — (HPLC, jfflC18, 1 %~75 

%rt h u^/tR(o. i% h y 7/^nMTis«Lfc)<7)^y hcomm 

W0\^£ V) , gfe(7)@#:t UT, 7a^o.05g (60%)Tl#btLfc o RT = 7.9^(HPLC 
, C18i£fB, 1 %-100%Tir h U />/7k(0. 1% h U 
; 20#K CO ^ 7^yf ; 



(s, 1H) 



5a*5 itfv7 5b&B'J* fc#fc 0 
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l H NMR ( CD 3 OD ( AS - 7 V o * V T * 9 - 'U- -* * T > T - <^ 
MiltftUnAli ) ) 5 2.25-2.4 (m, 1H) , 

2.45-2.8 (m, 4H) , 3.05-3.15 (m, 1H) , 4.25-4.35 (m, lHt , 
4.55-4.6 (m, 1H) , 5.1-5.2 (m, 1H) , 7. 45-7. 55 (m, 3H) , 
7.9-B.O (m, 2H) , 8.9 (s, 1H) . 

(3S)-[(3-^<y yj/VT % y-4, 6, 7, 8-T- h7t Kn t°n n [1, 2-a] t° 

a^ol^Tf2^<Z5 £ Sfe©@fttLt, 7b£0.03g (35%) Sr#fc 

o RT = 8. l^MHPLC, 1 %~100%Ti? h ~ V V />/tK(0. 1% h U 7/1^ 



L H NMR (d 6 -DMS0 
{ A j _ 7 -> a * V 7*7-^4 «9 7^7-0 J •- 1 t t*l 

Z I t ?i )) 6 2.1-2.2 (m, 1H) , 2.4 (d, 1H) , 

2.7-2.8 (m, 1H>, 3.0-3.2 (m, 3H) , 5.0 (dd, 1H) , 5.1-5.2 
(m, IH), 5.5 (S, 1H) , 5.7-5.8 <m, 1H) , 7.55 (C, 2H) , 
7.S7 (t, 1H) , 7.95 (d, 2H) , 8.55 (s, IH) , 9.0-S.15 (m, 
1H) , 9.4-9.5 (m, 1H> . 
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B 



13 

Fb 

P 




20 21 22 



a R = H 

b R = PhCH 2 

c R ■ Ph(CH 2 ) 2 

d R - Ph(CH,) 3 

e R = 4MeO-Ph<CH a ), 

f R - 4HO-Ph(CH 2 ) 3 

4 3: /W2-#/^Vg|l3£, iSxB<Z)^"J£ (Yamanaka P> , Chem. Pharm. Bui 

1_ 31, 4549— 53M (1983^) ; Suzuki^, J. Org. Chem . , 38, 3571— 75M (1973 

; Deliver b, J. Org. Chem. , 38, 1437— 38M (1973^) ) <DUMfe%f8 
V^T, iSLfc. 

-< ^ /W2-*/>^yife(13a) Curtis*? «£ t/Brown, J. Org. Chem. , 45 

, 4038-40(1980^) MoT, PMbfc 0 

^V~/W2-#/^>^(l3b)£, e^fe^@f*^UT, «L 

/Co 
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153-155'Cf IR (KBr) 3026- 
2624, 1630, 1515, 1498, 1438, 1405; *H- NMR (d 6 -DMSO) 5 
7.31 (5H, m) , 7.14 (1H, s) , 3.95 (2H, s) . 

151-153°C; IR 
(KBr) 3054-2617, 1637, 1497, 1376; *H NMR ( d 6 - DMSO ) 5 
7.27 (5H, m) , 7.11 (1H, s) , 2.92 (4H, s) . 

14*. 148-150°C; IR 
(KBr) 3020-2615, 1636, 1509, 1498, 1383; *H NMR (d 6 - 
DMSO) 5 7.35-7.22 (SH, m) , 7.01 (1H, s) , 2.62 (4H, m) , 
1.94 (2H, m) . 

4-[3-(4-^ R^7i^)yn fc^M 5 ^V-/W2-#/^>iKl3e) S 

£4& 155-156°C ( '«* W ) ; IR (KBr) 3300-2300, 1633, 
1513, 1376, 1244; 1 H NMR(d 6 -DMSO) 5 9.50-7.50 (2H, bs), 
7.15 (1H, s) , 7.11 (2H, d, J=8.5), 6.84 (2H, d, J-B.5), 
3.71 (3H, s) , 2.60-2.50 (4H, m) , 1.86 (2H, m) . C^H tl ,M..o 3 
\x t « Stjfc'li* = C, 64.60; H, 6.20; N, 10.76. 
JFJB'Jfti: C, 64.45; H, 6.21; N, 10.70. 

4-[3-(4-t Kn^^-7^^/V)-7°n 5 ^y'— /W2-^7/^^>^(l3f) 0 13 

e©xf/kx^f^(l. 15 4.0 maol) (DMfci? ? w ? ? >(50 ml)E>8$££\ 
OtfcT, = ^»^S(16 ml, CH2CI2 ^(Dl.OMmm, 16.0 mmol) tMLfc. 
0 < Ct?15^Mm, r(D^^25°C«'M&U 16B$r H 1I^Lfc 0 r<E>£/£21^ 
f^TRitML, 7X(20 ml)MTLT^V^Lfc 0 #btt^^Sr, 25 

^M^<^ft-T5t, e^gfrtLt, 13f(700 mg, 71%) 
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. 186-1B7 D C { ^ JR. ) 
(M £ dh *t frHA ) ; IR (KBr) 3500-24 00, 293 5, 

1640, 1516, 1396, 1232; l H NMR<d s -DMSO) 5 9.83 (3H, bs) , 
7.16 (1H, s) , 6.98 (2H, d, J=8.2), 6.66 (2H, d, J=8.2), 
2.60-2.40 (4H, m) , 1.64 (2H, m) . C » H * KU 0 i j r n t f) 
i+aUt : C, 63.40; H, 5.73; N, 11.38. 3? >S'J 4i : C, 62.96; 
'H, 5.70; N, 11.27. 

(2R, S, 3S)N 2 -t-7' b ^^^M^/^N^r f 7 t Kn^y^^r^-S- 
^y-3-77^)-L-77 = >7^ K(14) Q h U -n-7f^7 X/^ K (4 

.0 ml, 14.9 mmol) £\ (2R, S, 3S)3-(N-T V /Vtt*/-}! T % /~2~^< 
y^t^^-t^ 7rh7t Ko77> (Chapman, Biorg. Med. Chem. Lett. 
, 2, 613~18H(1992^) ; 2. 91 g , 10 mmol) , N-t-^h^fV*;l'^/K-r7 
~y(2.08g, 11 mmol)t5 «tt5tT^ ( h U 7i^*77^ y)>^7 W A (II) ? 
P7^ K(150 mg)E>^nn^y(75 ml)<D?§M^ ^(D^^fDfe^^ 

^tyy^«^5tt\ lTtfc 0 t Kndf^y/ h y ry-/K2.7o g 

, 20mmol)£»IU r (DUG®!* 0 ttOT Lfc 0 l-(3-v^7^ 
7^/7°n \£jV)--i-^fV^ fVif^yy{ X Kfilfi(2. 30 g , 12 mmol) £MU 

^(DU^m&, 4I^Mt^fcoTlIS'ei0o< tl i:MUfc, 
<£^&S»^M250 ml)"C#3RU ^LT1N^(3X150 ml), »m^T- 
hU ^-AtK?«(3 X150 ml)*5j;^y^>(2 X150 ml)7;»U Hk^-V, & 
ilL(M g S0 4 ), MilU ^LtiiLfc 0 r(7>a^t)^, *7^nvh^7 

#J3. 17 g (84%)tf5#b*Lfc 0 M H B H (M^^-^dr^y)^j; U , Mfe^ti 
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MM, 132-145°C; 
IR (KBr) 3357, 3345, 1781, 1688, 1661, 1535, 1517, 
1165; : H NMR(d 6 -DMSO) 6 8.49 (d, J= 6.8), 8.23 {d, J = 
7.4), 7.40 (5H, m) , 7.01 (1H, m) , 5.68 (d, J = 5.0), 
4.75 W, 4.31 (m) , 3.97 <1H, m) , 2.82 (m) , 3.11 (m) , 
2.82 <m) , 2.59 {m) , 2.45 (m) , 1.40 (9H, s) , 1.20 (d, J 
= 7.2) , 1.16 (d, J = 7.2). On H»t N»Ot (! 7 n 7 ^ s t 31 /jf : C, 
60.31; H, 6.92; N, 7.40. £«Ift C, 60.30; H, 6.91; N, 
7.36. 

(2R, S, 3S)-t-^ h^V*;^-/^-^ h7 t Kn-2-^yi?;i/t^V-5-t 
^y-3-7 7^)-L-7°nyy7 5 K(15)&, 14^o^TfE3z!t<D;<7&^ «£ V) MM 



IR (KBr) 3317, 2978, 1797, 
1697, 1670, 1546, 1400, 1366, 1164, 1121; l H NMR(CDCl 3 ) 
5 7.68 (1H, brm), 7.35 (5H, m) ; 5.53 (d, J=5.2), 5.43 

(s) , 4.93-4.61 Cm), 4.44 (m) , 4.25 (brm) , 3.39 (2H, 
brm), 3-10-2.B1 (1H, m) , 2.44 (1H, m) , 2.32 (brm), 1.8B 

(brm), 1.67 (brm), 1.42 (9H, s) . 

(2R, S, 3S)N-(N-t-:/ (4(R)-7aiy drv-L-yn U ^/V)-3 

3£<D77tfe^J;9«LT^ tefe<7)# H B H R»530 mg(84%)£« 0 

l H NMR 

(CDC1,) & 7.65 (1H, m), 7.4-7.2 (7 H, m) , 6.95 (1H, ») . 
6 85 (1H, m), 5.55UH, d) , 4.95 (1H, d) , 4-8-4.7 (1H, 
brm), 4.65 (1H, d) , 4.55-4.45 (1H, brm), 4.4-4.3 (0.5H, 
brm)j 3.95-3.95 (0.5H, brm), 3.75-3.58 [2H, m) , 2.95- 
2.8 (1H. m), 2.7-2.55 (1H, m) , 2.54-2.4 [1H, m) , 2.35- 
2.2 (1H, m) , 1.4 (9H,s) . 

(2R, S, 3S)N 2 -[4-(3--7^^^-7°n \f !V) 4 5 /W2-*;l/*'^;H-N-(r 
hyfc K n -2^ y y-3-7 7 -L-T 7 - 5 K(l7d) 0 
H7/^nSI(7 ml)Sr % 0°C^T, (2R, S, 3S)N2 -t-zf V 
N-(fh7t Kn-2^y^t^'>5-t^f y-3-77-^)-L-7 7-^7 ^ K(l 
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4)(l.00g, 2.64 mmoDcDv^ n ^>(7 ml) (D^fc^JP Lfc 0 ^(DM&m 

^Jtfe7>#7*«£#/c 0 ^(D@fr^DMF(20 ml)^^f Lfc 0 jfcl^, r7>?§ 

^y/n^xf/ur^Xl. 38 ml, 7. 92 mmol) M^T, 4-(3-7i 
^^7°n fcVvM 3: yy—/ls-2-%/U7$y^(l3d) (0. 67 g , 290 mmol) , 

l-(3-v^ f-y>T 3: J y°v fc°^) -3-^^77 /^'v^ % Ki£B£!£(o. 56 g , 2.90 m 
moD^oit/b: Ko^f^yy' MJTy-^(0.71g s 5.28 mmol) £»L/c: 0 r 

^^(3 X50 ml)T*ttmbfc 0 ^tL?>«^^-frf^attHiMtr, 

IH-MJ !7i»7K^M(2 X100 ml)^^CV^-e^y^y(2 X100 ml)"C}5fci£U 
L(MgS0 4 ), «i§U ^LTittBb7t 0 r©«g^, *7^nvh^77H 
M^f-/^) 7?ffiM1-6 t , VTTsT- yJr-?~<DU^m t LTs 17d#S0. 99 g (76 

IR _<KBr) 3293, 

3064, 2937, 1793, 1650, 1530, 1451, 1446, 1119; J H KMR 
(CDCl 3 ) 6 7.96 (brm) , 7.62 (brd) , 7.36-7.10 (10H, in), 
6.88 (s) , 6.86 (s) , 5.53 (d, J=5.2), 5.48 (s), 4.87- 
4.52 (4H, m) , 3.11-2.38 (2H, m) , 2.65 (4H, m) , 1.99 
(2H, m) , 1.47 (d, J=6.9), 1.46 (d, J=7.0). 

&T<Dfc&m%, mU(Dm^xmmLtc 0 

(2R, S, 3S)N 2 -(^ ^; ^7-;i/-2-*M'^/P)-N-(r h 7 t Kn-2-xy^ 
% 7-3-7 7 -L-7 7 ^ > 7 ^ K(17a)£, &M&<DfflfotLT, 
«L/c(74%) 0 
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IR (KBr) 3289, 
3056, 2937, 1793, 1664, 1642, 152B, 1453, 1440, 1124; 
*H NMR (d 6 -DMSO> 6 13.13 (1H, brs) , 8 . 67 (d, J-7.0), 
8.48 (d, J=7.8), 8.29 (d, .7=6.8), 8.25 (d, J=7.6), 
7.40-7.34 {6H, m), 7.11 <1H, e) , 5.S9 (d, J=5.0), 5.49 
(d, J=0.8), 4.85-4.31 (4H, m) , 3.19-2.42 (2H, m) , 1.38 
(d, J=7.4) , 1.34 (d, J=7.4) . 



(2R, S, 3S)N2-(4--<y^^ ^V^^-2-^^/K=^)-N-(r f7t Kn-2- 
«y^l/^V-5-^y-3-77^)-L-77-^r; K(17b)£\ gfcHfe<£> 



#7«^U, «L/c(75%) 0 

IR 

(KBr) 3294, 3031, 2937, 1792, 1650, 1530, 1453, 1444, 
1119; J H NMR(CDC1 3 ) 6 7.99 (brm) , 7.75 (brd) , 1.36-7. 

(10H, m), 6.81 C1H, s) , 5.51, 5.45 <d, s, J=5.3), 4.8! 
4.47 (4H, m), 3.95 <2H, s) , 3.04-2.72 (1H, m) , 2.48- 
2.35 (1H, m) , 1.44 (d, J=6.9), 1.43 (d, J-7.1). 



(2R, S, 3S)n 2 -[4-(2-y 5 /W2-77/^~/^]-N- h 

7t Kn-2-^y^t^V-5-t^y-3-77^^)-L-77^yr^ K(l7c)£, 

IR 

(KBr) 3292, 3029, 2936, 1793, 1650, 1530, 1453, 1444, 
1119; *H NMR(CDC1,) 5 8.06 (brm), 7.70 (brs), 7.39-7.15 
(10H, m) , 6.82 (s) , 6.81 <s) , 5.53 (d, .7=5.2), 5.48 
(s) , 4.B7-4.53 (4H, m) , 2.95 {4H, m) , 3.11-2.37 f2H, 
m) , 1.48 <d, .7=5.6), 1.45 (d, J=6.7). 

(2R, S, 3S)l-[4-(2-'7^^/^^)^ 5 /W2-*/>^^y>]-N-("r hy 

t Kn-2^<y^t^V-5-t^y-3-77^)-L-7*o U ^7 ? K(18c)£\ ^ 
SM7^«ltLT, «L/c(79%) 0 
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IR 

(CH 2 C1 2 ) 3422, 2959, 1795, 1685, 1611, 1497, 1116? 
'H NMR (d ( -DMSO) 5 12.78-12.59 (1H, m) , 8.61-8.34 (1H, 
m) , 7.39-7.22 (10H, m) , 6.99-6.61 (1H, m) , 5.71-5.26 
(1H, ml , 4.85-4.02 (4H, m) , 3.63 (1H, m) , 3.18-1.74 
(11H, m) . 

(2R, S, 3S)l-[4-(3-7^^^7°n ^ }Vi$=.}V\-^-<cf 



hy t Kn-2-^y^t^ry-5-t+y-3-77^)-L-^n ]} VT 5 K(18d)£ 

IR (CH 2 C1 2 ) 3422, 3214, 2945, 1794, 1685, 1604, 
1496, 1117; ?H NMR(d 6 -DMSO) 5 12.71 <1H, brm] , 8.61- 
8.34 (1H, m) , 7.45-7.18 (10H, m) , 7.05-6.64 (1H, m) , 
5.70-5.28 (1H, m) , 4.85-4.C2 [4H, m) , 3.62 (1H, m) 
3.18-1.71 (13H, m) . 

(2R, S, 3S)l-{4-[3-(4-^ FdE-V7i^)7 , n 5 ¥ V — 

SK(l8e)&, efew^^HfriUt, mMLfc(72%) 0 

R4.fi 62-65°C; IR (KBr) 3213, 2937, 1793, 
1680, 1606, 1606, 1512, 1245; ; H NMR(d 6 -DMSO) 6 12.71, 
12.67, 12.58 (1H, 3 x bs) , 8.60-8.30 (1H, m) , 7.40-7.20 
(5H, ra] , 7.15-6.55 (5H, in), 5.66-5.20 (1H, m) , 4.81- 
4.59 (2H, m) , 4.55-4.05 <2H, m) , 3.71 (3H, s) , 3.65- 
3.45 (1H, m) , 3.15-1.50 { 13H, m) . FAB SMS m/e 547 <M\ 
100%), 439, 412, 340, 312, 243, 177, 154. 



(2R, S, 3S)l-{4-[3-(4-t KndfV7x^)7'n tV^M 5 )V-2~ti jV 

TSK(18f)&, «©^77t@fttU, «L/c(70%) o 
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**& 86-90 B C; IR (KBr) 3298, 1790, 
1669, 1606, 1515, 1242; *H NMR(d 6 -DMSO) 5 12.66, 12.56 
(1H, 2 X t)S) , 9-14 (1H, s) , 8.57-8.30 (1H, m) , 7.36- 
7i30 (5H, m) , 7.02-6.83 (3H, m) , 6.70-6.57 (2H, m) , 
5.65-5.28 (1H, m) , 4.80-4.49 (2H, m) , 4.50-4.05 (2H, 
m) , 3.65-3.45 (1H, m) , 3.15-1.55 (13H, m) . FABMSm/e 
533 {M*, 100%), 425, 298, 229, 176, 154. 

l-{5-[3-(4-^ y^r-yy t°/U]-W-4 ^ 

R)-7^y ^^t°n y ^y-2(s)-*y^^y>("r hv t Ko-2(R, s)-^^^/^ 

^fV-5-t^y77y-3(S)->f/k)7^ K(19e)£, MfeM^# H e H SC®{* ^ LT 
, «L/c(77%) 0 

1 H NMR (CDCla) 6 9.95-9.75 (1H, m) , 7.95 {1H, 
brs), 7.40-7.2 (7H, m) , 7.2-6.78 (7H, m) , 5. 65-5. S (1H, 
m) , 5.55-5.45 (1H, m) , 5.3-5.2 (lH,m), 5.15-5.0 (1H, 
m) , 4.95-4.75 (1H, m) , 4.7-4.6 (1H, m) , 4.5-4.4 (1H, 
m), 4.35-4.4.25 (1H, m) , 3.8 (3H, s) , 3.05-1.75 (10H, 
m} . 

MT$ ;-4-^r3cyy*?ym(20d) o (2R, s, 3S)w-[4-(3-7 ^^/^v 

7^)-L-7 7^77 5 K(0.93 gl 1.90 mmol) , S3 «fctfl0%/-*7 — 
y(0.93g)(Dy yy-/Kl00 ml)W^#jSr, 7K*#ffl^T(-T, 

^->o^/V:^— -r/^f>ff3^^i"6 £ , M&(DffifobLX, 20d^401 mg( 

£4.5. 94-96°C; [a]„ Z7 +16.4° (c 0.5, 
MeOH) ; IR (KBr) 3300, 3287, 1786, 1732, 1659, 1651, 
1532, 1451; J H NMR(CD 3 OD) 5 7.19 (5H, m) , 6.91 (1H, s), 
4.60-4.46 (2H, tn) , 4.27 (1H, m) , 2.63 (4H, m) , 2.75- 
2.40 (2H, m) , 1.96 (2H, m) , 1.44 (3H, d, J=7.C). 
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(3s)3-[n-(^ 5 /H-*;^^)-L-7 7-=/>]r 5 j-\-jr*yz?$ 

>m(20 a ; E) 4Sfe(D@#:t LtWLfc(83%) 0 

115 a C; [a] D 2S +4.4° Cc 0.5, Me OH} ; 
IR (KBr) 3303, 1782, 1658, 1650, 1563, 1521, 1454; 1H 
NMR { CDjOD) a 7.18 (2H, s) , 4.55 (2H, m) , 4.27 (1H, m) , 
2.56 (2H, m) , 1.45 (d, J=7.1), 1.44 (d, J-7.0). 

(3S)3-[N-(4-^<yv ; /W 3: /V-2-J)/V^^.;V)-L-T 5 7-4- 

S** 113-115'C; [o] D " +18.2" 

(C 0.5 MeOH) . IR (KBr) 3301, 3288, 1783, 1727, 1650, 
1531, 1452; J H NMR(CDjOD) 6 7.25 (5H, m) , 6.90 (1H, s) , 
4.59-4.45 <2H, m) , 4.26 (1H, m) , 3.95 (2H, s) , 2.74- 
2.39 <2H, m), 1.42 (3H, d, J-7.0). C-uH-NtO* ^?k>Tfl 

stl-^ : C, 56.69; H, 5.55; N, 14.69. jfSt'MA: C, 57.06; 
H, 5.54; N, 14.41. 

(3S)3-{N-[4-(2-7^^/^^/P)^ 5 ^V-/W2-#/^~/^]-L-T7~/W 
T 5 y-4-^-^yy^^^(20c ;N)£, tefe<D®#:£ LT«Lfc(53%) 0 

102-104°C; 

[a] 0 2 "' +13.7" (c 0.5, MeOH},- IR (KBr) 3299, 3289, 1785, 
1732, 1650, 1531, 1452; : HNMR(CD 3 OD) 6 7.20 (5H, m) , 
6.82 (1H. s), 4.60-4.46 (2H, m) , 4.29 (1H, m) , 2. 92 

(4H, s), 2.76-2.41 (2H, m) , 1.44 {3H, 2 x d, J=7.1). 
Cf,VW^9s rtjo |-.^-?fltt|li : C, 56.43; H, 5.98; N, 
13.85. tti'Ul- C, 56.65; H, 5.84; N, 13.91. 

(3S)3-{N-[4-(2-7^^/^^)^ 5 ^y'-/W2-X7/^^^/H-L-y°n ]} ^/V) 
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101-103°C ( ytf/-il - 
>;if;H-T^:)( [alo 27 - 63 . 8* (c C.25, Me OH) ; IR (KBr) ■ 
3275, 1784, 1728, 1664, 1506, 1498, 1429; *H NMR(CD 3 OD) 
6 7.24 <5H, m) , 6 . B3 <s) ( 6.79 (s) , 4.58-4.14 (3H, it.) , 
3.69 (1H, m) , 2.93 (4H, brs) , 2.75-1.99 (6H, ra) . C»Hiu 
MtOs H.OimiZcnitXte* C, 58.60; H, 6.09; N, 13.02. 
%ylH{&- C > 58.34; H, 5.96; N, 12.67. 

(3S) 3- {N- [4- (3-7*^/^0 tV^M * ^V-/W2-#^/}wH-L-7n U ^ 

M£, 91-94°C; 

{ y 9 ;- Ft - =/x * * x -^/u- ); [o] D " -6B° (c 0.25, Me OH) ; IR 
(KBr) 3277, 2939, 1784, 1727, 1662, 1606, 1498. 1429; 
l E NMR{CD 3 0D) 5 7.29-7.16 {5H, m) , 6.92 (s), 5.86 (s) , 
4.58-4.16 (3H, m) , 3.71 (1H, m) , 2.75-1.92 (13H, m) . 
C»H»btsUO r f-LO i= 7 v>t * c - 59.45; H, 6.35; N, 

12.60. Found: C, 59.75; H, 6.21; N, 12.41. 

(3S)3-{N-[4-[3-(4-^ h^r^7i^)7°n fcVH^ 5 ^V-/W2-#^tfwH 



t»Lfc(65°/o)„ 

St.* 101- 

105°C; [«] D 23 - 60 . 6 (c 0.05, MeOH} ; IR (KBr) 3231, 1784, 
1726, 1611, 1512, 1245; X H NMR(CD 3 OD) 5 7.09 (2H, d, 
•7=8.6), 6.92, 6.85 (1H, 2 x s) , 6.81 (2H, d, .7=8.6), 
5.45-5.30 <1H, mj , 4.64-4.46 (1H, Hi), 4.28-4.10 (2H, 
m) , 3.75 (3H, s) , 3.74-3.66 (1H, m) , 2.67-1.84 (13H, 
m) . Ca^Wb V*,PIS^7 *> if #41 ' C r 58.22; H, 6.37; N, 
11.B1. fcM'Hi: C, 58.39; H, 6.34; N, 11.45; FAB MS m/e 
457 (M*) , 405, 312, 243, 215, 176, 154 (100*). 

(3S)3-{N-[4-[3-(4-t KndfV7^^/>)7°n fc°/H-f 
T»Lfc(43%) 0 
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114- 

11B"C; [a] p 25 -55.7° (C 0.05, MeOH) ; IR £KBr) 32S8, 
2935, 1780, 1715, 1662, 1610, 1515, 1441; X H NMR(CDjOD) 
5 6.99 (2H, d, J=8.5), 6.91, 6.85 (1H, 2xs), 6.68 
(2H, d, J"=8.5), 5.45-5.30 (lH, m) , 4.60-4.47 (1H, m) , 
4.30-4.10 (2H, tn) , 3.80-3.55 {1H, m) , 2.70-1.80 (13H, 

12.17. #f*'Hi.: C, 57. 6 B ; H, 6.25; N, 11.66. FAB MS m/e 
443 (M*) , 298, 229, 154 (100%). 

3(S)-[(l-{5-[3-(4-^ F^rV7i^)/n t°/U]-W-4 ^ N /-/W2-*;l/*' 
(22e)&, -<-v^fe(D@f*t LT«L/c(43%) 0 



*H NMR (CD 3 OD) 5 7.35-7.2 
(3H,m), 7.15-7.0 (2H,m), 6.98-6.85 (3H, m) , 6.83-6.77 
(2H,d), 5.4-5.1 <lH,m), 4.65-4.5 (lH.m), 4.35-4.2 
(2H,m>, 4.15-3.90 (lH,m) , 3.76 (3H, s] , 3.62-3.48 (1H, 
m) , 2.78-2.25 (8H, m) , 2.02-1.9 (2H,m). 



-233- 



#87 1 0 - 5 0 4 2 8 e 



13d 




9 . 

24 27 

I I 



{ 7 ai^^yw [s-o-^d t°/v)-m-s( 5 ^y-/v-2-*/^^]r^7}iti-t 

-7*^/1^;* 7V> (23) 0 4-(3-7i^D t°/7)-^ 5 ^7 /W2-*^*>i (13 
d) (150 m g> 0.65 mmol) £5 it>*N- (2-7 # V -77-t-7^/^^x/^(l40 

mg, 0. 59 mmoDtDfekv^^/^/^T^ K5 ml<DO°C?§M£, 77y7nt° 
/V^/VT % y(154/il, 0.89 mmol), t Kn dr7^7 7 hU 7 7^/^(160 mg % 
1. 18 mmol) feit/l- (3-7^ ^"/>T 5 / 7°n t°/U)-3-^^/>^/>^ 77 5 KM 
J£(136 mg, 0.71 ramoDtfflLfco 36H#PhW4^ -K>S^Sr> 

h y 7i»7R^Mi-ft#\ |^ixf/K3 X50 ml) "Cttm Lfc 0 

*/c»ttt±i«^, »S«7 h V ^i»7K^(2X)^J;t>Wp«7- h U 7 
A7K^(lX)t?2HI % »U |£^L(Na2S04), fflEil U ^ LTMJITf-Til 
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lUt, $>&(D3r4 ^%Wc 0 ^vf^77^(77-7^, Si0 2 , 30%g£ 
Wt^;W^*-y-y)\Z.£V, 6fe©@fttL-C, 23&160 mg(61%)-C#fc 0 

1 H NMR 

(CDClj) 5 7.38-7.14 (10H, m) , 6. 85-6. B (1H, m) , 4.84- 
4.76 {1H, d) , 4.5-4.42 (1H, m) , 4.07-4.0 (1H, d) , 3.78- 
3.72 (1H, m) , 3.12-2.94 (2H, 2 x m) , 2.75-2.55 (4H, m) , 
2.1-1.95 (2H,iti), 1.5-1.45 (9H, 3 x s) . 

/Hr?/} r-t^r ^ ;)-4-t^y7^ yi-t-7'f^x^f^t * #/w^/ 

y(24) 0 ^(D^^7"/U23(160 mg, 0.357 mmol) £\ 25% h V ^/l^ng^/v^ 

^180 m g Srt#/c 0 ~<7)g|(180 mg, 0.357 mmol) £\ 5afc J; 05b(7)|i$^ol ^TfS 
3£Lfc «£ 5 fc(3S)-3-T 5: 7-4-^77'^ yt-t-7'f^xxr^t * #/W^/ 
^(161 mg, 0.357 mnol) i:* 5/7" U y^LT, Sfe^gH^LT, 24(lM<Di? 
T^v- vir^—) ^r86 mg (33%) -C#fc 0 

J H NMR (CDClj) 5 10.9-10.3 [1H, 2 d) , 10.08- 
9.78 (1H, 2 d) , 9.25-9.15 (lH,m) , 8.35-8.10 (1H, 2 m) , 

7.9-7.85 (1H, 2 s), 7.40-7.05 (10H, m) , 6.9-6.75 
<lH,m), 6.3-5.8 (1H, br s) , 5.2-4.65 (2H,m) , 4.35-3.5 
<3H,m) , 3.25-3.0 (2H, m) , 2.9-2.45 <6H,m) , 2.05-1.8 
(2H,m), 1.4 (9H,s). 

(3S)-(2-{'7^^^/W[5-(3-'7^^^7 P n 5 ^^-/W2-*;l/#- 

^^XB^CDjfm^^ VmUlsX, &&(DM*t UT32 mg(82%)§r#fc 0 
NMR (CDjOD) 6 7.05-7.35 (m, 11H) , 4.65 
(m. 1H) , 4.4 (1, 1H) , 4.3 (s, 2H), 3.6-4.0 (m, 2H) , 
2.5-2.95 (m, 8H) , 2.05 (ra, 2H) . 

7-[5-(3-7:r~/>:/D t°/L-)-lH-^ 5 /W2-*^*'x^]-l, 4-> ? f-T-7- 

Tlf^ t°n [4. 4] 7^-y-8(S)-77/V^>^^^/^^^7"^(26) 0 4- (3-7 x.~;vy° 
n Vfr)y(% ^V-/W2-#/l^>g£(13d) 23fco^TfB3£ Lfc77» «t !5 , 1 
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, 4-v^T-7-T1f * t°n [4. 4] 7 fy-8(S)-*;^>i^ f-^«7V^^7KS 
^i^t# £ (Smith J. Med. Chem. , 31, 875—85M (1988^) 

h ffe©^|ji:Lt, 140 mg(65%W#btLfc 0 

T H NMR (CDClj) 6 7.34- 
7.15 (5H, ml . e. 98-6. 8 <1H, 3 s) , 5. 7-5. 65 (0.5 H, m) , 
5.2-5-1 (lH,m), 4.82-4.75 (0.5H, m) , 4.4-4.35 (lH r ra) , 
4.05 (lH,d), 3.75-3.7 [3H r 2 s) , 3.4-3.3 (4H,m) , 2.95- 
2.45 (8H, m) , 2.0S-1.95 (2H,m). 

(3S)-({7-[5-(3-'7^^^7 P n fc°/U)-llW * ^V— ;V-2-% 4-v 5 

^r-7-rif^t o n[4. 4] / 1 y-8 (s) ^#'^^} r ^ y ) -4-t ^ y y i-t- 

«7V^26£^<Z)^*fbU r*Lg:, 3I#^T, 24^o^TfE3/!t Lfc «£ 5 d 

Os)-3-r 3: /-4-^y7'y ^-t-^/^x^/n? * ^/w^/yt 

y^Lt, iM^at, 70 mg(33%)§r#fc 0 

J H NMR (CD 3 OD) 5 7.28-7.10 
( 5H, m) , 6.90 (1H, br s) , 4.94 (1H, m) , 3.9S-3.86 

(2H,q), 3.35-3.25 (4H,d) , 3.0 (2H, s) , 2.73-2.59 (6H, 
m) , 2.0-1.92 (2H, m),1.44 (9H,s). 

(3S)-({7-[5-(3-'7^n^'7 0 n fcVl^-llW 5 ^V— 4-v 5 
tf D [4. 4] / ^ y-8 (S) ^tfw^ -T 3: / ) -4-^ V ^ * > # (2 

8)§r, i a {^^xim^tcM^£ vmmu mm^mi^thx, n m g (26% 
) 
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J H NMR {CD 3 OD) 6 7.4 (s, 1H) , 7.1-7.25 (m, 5H) , 

4.9 (m, 1H), 4.6 (m, 1H) , 4.3 (m, 1H) , 3.95 (s, 2H) , 

3.25-3.4 <m, 4H), 3.0 (d, 2H) , 2.6-2.8 (m, 5H) , 2.45 
(m, 1H) , 2.05 (m, 2H) . 



H a 




22 

13 



a R « PH(CH ? ), 

b R = 4CF 3 -Ph(CH 2 ) 2 

c R = PhCH 2 

4, Ko^ 3;^V— /W4-^7^^V^^7"/^(29)^ > Jonesb, Tetrahed 

ron Lett. , 29, 3853-56H (1988^) {HfffiffiK) «<D»fe^ «£ 19 , ff»Lfc 0 

(4R, S) 2- (2-7 ^^/^^/^ -4, 5—^ t Kn^ $ ^y-/M-*;^>i^ f 
M29a) 0 t Kni/yt^ MJM3.28 ml, 25 mmol) (7) * ? / — />(125 ml) <D 

T\ ■tEM' ^-r— :ztL^2, 3-^T 5 / :/n W^^M ^M25 mmol) 

^ ^7-^(125 ml) ^W$it7c(jonesb, |uHri)o - W^^StM. 

^o-7f^77^ - (10-20%©^ ^ / -;V^y n n y ^ y) £ <fc 9 *t§5H- 5 £ 
, «Sfe(D^y^»3.52g (61%)aS#b*Lfc 0 
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J H NMR(CDCl 3 ) 5 7.30-7.15 (5H, m) , 
4.63 {1H, t, J-9.7J, 3.96 (2H, d, ,7=9.7), 3.72 <3H, s) , 
3.10 (4H, m) , U C NMR(CDC1,) 5 171.3, 168.8, 138.3, 
128.4, 128.2, 126.6, 57.3, 53.0, 47.7, 31.7, 27.9. 



(4R, S)2-[2-(4- h y 7;Vtn^f^7i^)xf;v]-4,5-^t Kn^^V 
M&(Dffifo6. 80 g (78%) £r#fc 0 

136-14l"C; X H NMR(CDC1 3 ) 6 7.45 
(4H, s) , 4.71 [1H, dd, J-8.S,10 .8) , 4.02 (2H, m) , 3.73 
(3H, s) , 3.19 (4H, m) . 

4 3: yy—^-4-^J/^y^^-^"r/^30i: s Martin J. Org. Chem. , 33, 37 

2-{2-y % ^V-/W4-77/^>g^fvl-(30a) o (4R, S)2-(2- 

7 1 ^^xf ;0 -4, 1 K n ^ ^ ^/-/M-* y f ^ (29a) (3.40 
g, 14.64mmolK ^PP*/^(75 ml) £5 £0^1^ y#>(IV) (13. 0 g % 150 mm 

S-sWi?? WISH'S t , gfcJtfeWSttl. 46 g (43%) 



151- 

155°C; IR CKBr) 3028, 2946, 1720, 1533, 1433, 1348, 
1195,' 1166; 5 H NMR(CDCl 3 ) 5 7.62 <1H, s) , 7.26-7.02 (5H, 
m) 3.62 (3H, s). 3.03 (4H, brs) , 13 C NMR(CDCl 3 ) 5 
162.9, 150.2, 140.3, 128.5, 128.2, 126.3, 51.5, 34.5, 
30.4. CH-N^^.t-tt^i: C. 67.81; H, 6.13; N, 
12.16. C, 67.70; H, 6.15; N, 12.16. 

2-[2-(4- h U 7;^D^f^7i^)xf/u]^ 5 ^y-;M-^/;v*>i^ 
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hw^ih-r^ t , * y -a^<d^i. ss g (33%) ^#btwc 0 

225-2G°C; IR 

(KBr) 3239, 2951, 1715, 1532, 1331, 1158, 1105, 1068; 
; H NMR (CDC1 3 ) 5 7.61 (1H, s) , 7.54 (2H, d, J = 8,1}, 
7.26 (2H, d, J = 8.1), 3.89 (3H, s) , 3.10 (4H, m) . 
Gi*Hi»F» N.Oii-.^.zi) t\%it ' c ' 56.38; H, 4.39; N, 9.39; 
F, 19.11. : C, 56.23; H, 4.44; N, 9.33; F , 19.08. 

2- (2-7 *.=-)V^)V)s{ % /W4-^7/V^y^(31a) 0 2-(2-7:r 

3:^V— /M-*;V«>i^f^ (31a) (l.38g, 6 mmol), ^^7-/^(3 
0 mD^imMTK^T" h V ^A7K^ft(30 ml)<DM&V>l%, MffiT\ZX16tifffllJ\l 
ftb/c 0 r©^^y-;^iffTtT»iL, #^7t7R^^4M:«~e^nL 
, ^<7^JI, ^ffe©g#^^Ufc 0 ^(D/tltt)Sr*fts /K~e»U ^Lt 

t , ^jtfews^i. is g 01%) tm^titc 0 

ft**, 117-12D C C; IR (KBr) 
3375, 3131, 2616, 2472, 1638, 1592, 1551, 1421, 1368, 
.1360; 1 H NMR ( d 6 - DMSO ) 6 7.59 (1H, s) , 7.26 (5H, m) , 2.99 
<4H, m) . CuHi.W.Oi : C, 65.29; 

H, 5.71; N, 12.69. **J <i* : C, 65.00; H, 5.64; N, 12.58. 

2-[2-(4- h U 7/l/tD^f^7x^)if^H 5 ^V— /W4-77/^>^(31 
b)£, 31a^oV^Tfa^L/c77fe^J; I9«LT, &Hfe<D|lftl.09g (76%)£ 

ft*,* 126-130 B C; IR (KBr) 3339, 2640-2467, 
1638, 1589, 1545, 1383, 13 23; *H NMR(d 6 -DMSO) 6 7.69 
(2H, d, J=8.0) f 7.59 C1H, s) , 7.47 (2H, d, J-8.0), 3.06 
(4H, m) . 

(2R, S, 3S)N2-[2-(2-77^n/^f-/W)^ * ;W4-*^/K^/V]-N-(t h 

7t Kn-2-^y^t^V-5-t^y-3-77^^)-L-77^y7^ K(32a) 0 0 
°C«7££PL/c(2R, S, 3S)N2-t-7>^^/^/WN-(r h7t Fn-2--<y 
^t^^-5-t^y-3-77^)-L-r7-^7 3: K (14) (l.59g, 4. 20 mmol 
; Chapman, Biorg. Med. Chem. Lett. % 2 % 613~18M (1992^) ) nn^7 
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y(15 ml)<Dffi&\Z., hV 7/V^-ng^Sfe(15 ml)£»ILfc 0 n (DM&$0>)% 0 °C~C 

«£#fc 0 r(D@#:^DMF(20 mD^mm Lfc 0 Jfcl^, r7>?§», ^V7° 
n ^JV^JVT 3: ^(2. 19 ml, 12.6 mmolK 2- (2-7 :r —/lo^/V) ^ 3; yV— jV 
-4-#/^>^(31a) (l. Og, 4.62 mmol) , 1- (3- i? ? fv^T % 7 7°u -3-^ 
^TJ/^vM ^ K±^M(0. 89 g , 4. 62 mnol)^3«tt5t KP^^y/ M) 7 
y-^(l. 14 g , 8. 40 mmol) L/c D r ^S^^5£^~C2(ffl B 1 « L 

, ^cv^\ 7y^y^m^fc 0 ^(Du^m^mm^^o x5o mi) ^mtuhtc 
0 ^tib<Dmfr&t>ittimmmMm*. m^m^m-r h u ^^7x^(3x1 

00 ml)\ak^^X^y4y(3 X100 ml)7;»U «L(MgS0 4 ) s ^L~attlL 

7 n / •? y —mz. 7k 1 ^ -c , WtWt^ f-fr ^ <z> 0 ~ 6 % y 7 n / •? y -effiii L T 

, ^7^fktv-©M^LT, 32agrl.l0g (55%)-C#fc 0 

IR (KBr) 3276, 3065, 1790, 1641, 
1577, 1545, 1499, 1454, 1120; J H NMR(CDC1 3 ) 5 10.26 (1H, 
6), 8.14 (1H, s) , 7.6G (d, J=7.0), 7.56 (d, ,1=7.0), 
7.43 (1H, S) , 7.31-7.11 (10H, m) , 5.49 (d, JW5.6), 5.48 

(s) , 4.83-4.41 (4H, m) , 3.04-2.41 {2H, m) , 2.99 (4H, 
-si, 1.45 (d, J-7.0), 1.44 (d, J-7.0>. - 

(2R, S, 3S)N 2 -{2-[2-(4- h ]} 7 JV^Xi J> f;>7x-/l/)xf ^]>f ^ IV- 
4-^^7^^/H-N-(7" h7t Kp-2-^7 i//V^r^^-5-^r^y-3-y 7 ^/U)-L-T 
7^77 ^ K(32b)^ 32a^oV^TfB3zliL/c77fe(-j; <9|§SLT, g£Hfi7>#7 
X#».08g (62%)&#fc 0 

IR (KBr) 3376, 3284, 3070, 2938, 
1791, 1642, 1578, 1546, 1327, 1165, 1122, 106B; 
*H HMR<CDCl 3 ) 5 7.95 (0.5H, m) , 7.55-7.25 (11. 5H, m) , 
5.53 (s) , 5.49 (d, J=5.3), 4.88-4.48 (4H, m) , 3.11-2.96 
(4H, m) , 2.91 (1H, m) , 2.51 (1H, m) , 1.47 (3H, d, 
J=7.1) . 
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(2R, S, 3S)N2-(2--<y^;W ^ N /^/M-*^*'^^)-N-(f f7t Fo-2- 
V-3-7 7 -L-T 7 = /'T 5 K(32c)&, 2-^7^/1/ 
-f 3: /W4-#/^Vg|(Ger. Offen. DE 3427136) b , 32afclol^TfHx£ L 

fcTjft^J; ^li^LT, «fe^#7*«l. 13 g (83%) &#fc 0 

IR (CH 2 Cl 2 ) 3433, 3062, 2990, 1803, 1693, 1584, 1504, 
1429, 1285, 1258; X H NMR(CDClj) 5 9.50 {s}, 9.37 (s), 
7.86 (0.5H, d, J-6.1), 7.56-7.21 (10. 5H, m) , 7.48 (1H, 
s) , 5.51 (d, J=5.2), 5.48 (s) , 4.87-4.41 (4H, m) , 4.08 
(s), 4.07 (sl, 3.03-2.39 (2H, m> , 1.46 [3H, d, J=7.0]. 

(3S)3-{N-[2-(2-'7^^/^^)^ $. ^y^-4-*^*^^]-L-77^^^} 
T ^ 7-4-^-^y^>>^(33a ; A) Q (2R, S, 3S)N 2 -[2- (2-7 x 3. 
^y'— y>-4-*y>^^y>]-N-('r h7t Ko-2--<7^t^7-5-t^y-3-77 
^)-L-7 7^>7 5 K(32a)(l.0g, 2.10 mmol) s £5 £t>*10%/^7 v>7 A7J — 
*>(l.0g)©^ ^/-/K50 ml)(D?I^^. 7K*#fflMTt-T, 4.5ffl^ 

/V-^xf ;H^T/^^ffMt5 @ft510 mg (63%) ^# btLfc 0 

127°C; IR (KBr) 3360, 3279, 2981, 1781, 
1732, 1646, 1577, 1547; ~*H NMR CCD 3 OD) 6 7.54 (1H, s) , 
7.29-7.12 (5H, m) , 4.60-4.47 <2H, m) , 4.28 (1H, m) , 
3.01 (4H, s), 2.76-2.39 (2H, m) , 1.43 (3H, 2 X d, 
J=7.0, J=7.0), 13 C NMR (CD,OD) 6 176.2, 176.0, 174.7, 
174.6, 164.4, 164.3, 150.5, 141.9, 134.8, 129.5, 129.3, 
127.3, 122.3, 96. 8, 98.4, 52.3, 52.0, 50.3, 35.6, 31.2, 
18.6, 18.7. C«H»'M*Or>"uT#)*t3tU : C, 56.43; H, 
5.98; N, 13.85. fciHtfs C, 56.7Sj H, 5.70; N, 13.77. 

(3S)3-{N-[2-(2-[4- h U y /V-frn ?.=?-;vy x.^.;V~]^=?-;V) 4 * >V-\-tl 
jU7f^jU]-L-T9=-=-MT 3. 7-4-^-^y7/>>^(33b ; C) 33afclol^TfH 
xSLfc^&ldJ; VMM^X, i£fe(7)g|f$612 mg(73%)&#fc 0 
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120-124"C; [a] D " +14.3* (c 0.5, MeOH) ; IR (KTr) 3287, 
2985, 2937, 17S2, 1732, 1646, 1579, 1547, 1327; J H NMR 
(CD 3 OD) 6 7. 55 (2H, d, J=B.O), 7.54 (1H, s) , 7.36 (2H, 
d, J=8.0), 4.60-4.48 (2H, m) , 4.2B (1H, m) , 3.08 (4H, 
m), 2.75-2.41 (2H, m) , 1.43 [3H, d, J-7.0). C-H* F 3 
0.?HiO H-7vtnt+S.j| C, 51.84; H, 4.78; N, 

12.09; F, 12.30. % : M At : C, 51.83; H, 4.72; N, 12.14; 
F, 12.36. 

(3S)3-[N-(2--<yv ; /W 5: JV-A-J] ;V^^.;V)-L-T 7 ~~MT ^ 7-4- 

@#426 mg(64%)«r#fc 0 



0.407, MeOH). IR (KBr) 3260, 3150, 2980, 1779, 1727, 
1549, 1573, 1547; 'h NMR <CD 3 OD) 6 7.58 (1H, s) , 7.34- 
7.22 (5H, m) , 4.59-4.47 (2H, m) , 4.28 (lH, m) , 4.07 
C2H, S) , 2.74-2.41 (2H, m) , 1.42 (3H, d, J-=S.7); 13 CNMR 
(CD 3 OD) 5 175.6, 175.5, 175.0, 164.6, 164.5, 150.1, 
138.7, 135.3, 130.0, 129.9, 128.2, 122.9, 98.9, 98.5, 
52.5, 52.2, 35.5, 35.1, 35.0, 19.0, 18.9. C » H» O * H*0 
\zi^x*i%\%-te ■ C, 55.37; H, 5.68; N, 14.35. £ if]** C, 

5-5.-83; H, 5.75; N, 13.96. MS {FAB, m/z) " : 373 t(M'), 
22B, 185, SI. 



fa]„ J 



+13.4° (c 



/ 0 ^«»» 



34 



(a) R 

(b) R 



H 

CHjPh 
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5-^< V \/>V tf n /Vtf? >Wt (34b) „ 5-^< y v7V tf n — yVsf? y SI 

n^MO. 7g, 3.05 mmol ;Elder^, Synthetic Communications , 19, 763^767 
M(1989^)), ^^7— />(20 ml)*3«tt^lM7Kil^MJ ?i»(9.2 ml, 9.2 mmol) 

$r^y^y-e»L, |£ML(Na 2 S0 4 ), ^LT?t«rf5i, «fey>@f*0.567 
g (92%)tf5#b*Lfco 

fit»*. 13 0-134°C; J H NMR(CDC1 3 ) 5 
8.87 (1H, brs) , 7.37-6.95 (5H, m> , 6.97 (1H, m) , 6.07 
(1H, m) , 4 .00 (2H, s) . 

(2R, S, 3S)N2-(t°D— /U-2-*/U7j?^/U)-N-(-r h7 t 

y-3-7 7 -L-7 7 ^ V 7 ^ K (35a) 0 (2R, S, 3S)N 2 -t-^" h ^ Vtl 

/i/#^/m-(f h7t ^t^f ^ y-3-7 7 -L-r 7 - 

K (14) (756 mg, 2. 0 mmol) 7)4$ zkv^ P ^ y (g ml)<D?§M£, 0 
°C^T, H7;^nSI(8 ml) T* 1 HSTOS U &V^\ WKtll 

£r#fco r<D^/U^r*S7KDMF(10 ml) W§fi?L/c 0 fc°n— /W2-7J/^Vg|(34a) 
(244 mg, 2.2 mmol)^»L, N, N-v^ y 7°D tV>T 5 V (0. 78 g , 6.0 mmol), 
1-fc KndeV^yy MJ 7^- M0. 54g, 4.0 mmol)4o iO^^/^y f^7 ^ 
y^nt"^;^'^^ K±^St±^(0.42g, 2.2 mmol) Sr»i~5 H&(-> 
Sr*m"C^L^c #btLfc?I^^25°C"ei7«»L, 7^1^, »«7^ 
h y ^7M§^(30 ml)^»Lfc 0 r<D?I^^W^^(3 X20 ml) t?ttt±i 

u r tt b 5 h u ^y^mm ( 3 x 10 

ml)*5j;^7^y(10 il)«t, ^SL(MgS0 4 ), ^LtliLfco 77*y 
^ a 7 n -7 h 7 7 7 ^ - (25%^^t y-stif^) ^ efe<£>#7 
BfrtLT, ^77fUt^©l : 1^^3557 mg(75%) tfS#btLfc 0 
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fi4?£. 85-90'C; IR CKBr) 3288, 

1769, 1655, 1629, 1557 Jv±v 1122 ; *H NMR (d { -DMSO) 5 11.46 
(1H, bs) , 8.55 (0.5H, d, J=7.0), 8.30 (0.5H, d, J=7.6), 

8.06 (0.5H, d, J=7.0), 8.04 (0.5H, d, J=7.6), 7.36-7.30 
(5H, m) , 6.88-6.85 (2H, m) , 6.10-6-07 (1H, m) , 5.63 
(0.5H, d, J=5.0), 5.42 (0.5H, s) , 4.72 (2H, q, J=12.2), 

4.74-4.25 (2H, m} , 3.14-2.35 <2H, m) , 1.29, 1.25 (3H, 2 

x d, J=7.2) . 

(2R, S, 3S)N2-(5--<yv ; /H; 0 n— /W2-^^*^/^)-N-(f hy t 
^^V-5-t^y-3-77^)-L-77-^7 5 K(35b)£, ib^535a^ol^ 

5%) 0 |-©^r^7^v-(;o^t, x-^Sr^i-o 

a H NMR 

(d s -DMS0) 6 11.37 UH, brs, ) , 8.27 (1H, d, J=7.4), 7.93 
(1H, d, J=7.6), 7.33-7.16 (1DH, m) , 6.76 (1H, in), 5.82 
(1H, m) , 5.62 (1H, d, J=5.25, 4.76 (1H, d, J=12.0), 
4.65 (1H, m) , 4.62 (1H, d, JW12.2), 4.47 (1H, m) , 3.88 
(2H, s) , 2.77 (1H, dd, J=9. 0,18.0), 2.5 (dd) , 1.23 (3H, 
d, J-7.0) . 

(3S) 3- [N- ( fc° D -L-T 7 - T 5 J -4-^ V 7* ? V Wt ( 

36a;D) 0 (35a) (612 mg ; 1. 65 mmol) , } 9 J — y>(40 ml) £5 «fctfl0%/-*7 W 
A^7-^y(500 mg)(D^^3^ 7K*#ffl^T^T4 0#K^^f- 13 % ?tb<» 
Lfc 0 r<D?I^^> 0.2/iMK>^nyjgC{c:j;?)aigL, 7k^^\ )lffiLfc 0 r 

fckLX, (36a)(D^7K^(223 m g> 48%) #5#b*Lfc 0 -K>^#J(-H, 
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fa* 96-10C*C; IR [KBr) 3381, 
1774, 1729 (EtOAc) , 1632, 1558, 1523, 1123; 
: H NMR (CD 3 OD) 5 6.94-6.85 (2H, m) , 6.17 (1H, dd, J=3 . 8 
and 2.6), 4.58 {0.5H, d, J=3.94>, 4.56 (O.SH, d, 
J-4.24), 4.51 (1H, q, J=7.16), 4.35-4.20 (1H ( m) , 2.74- 
2.40 {2H, m) , 1.42 and 1.41 (3H, 2 x d, J-7.13J. 

(3S) 3- [N- (5--< V fc° n —;V-2-J)/V^^.;V) -L-T 7 ——M T 5 7 -4-^ 

109-112'C; [a] B Z5 
+ 6.3° (c 0.3, ); IR (KBr) 3368, 1724, 1630, 

1530, 1453, 1414, 1233, 1049; ! H NMR (d, > 1 J - iU ) 5 
7.25-7.11 (SH, m) , 6.76 (1H, d, J=3.5), 5.84 (1H, d, 
J=3.5), 4.51 (1H, m) , 4.43 {1H, q, J=7.1), 4.23 (1H, 
m) , 2.5 (2H, m),1.3S (3H, d, J-7.0). CiiHiiNsOr . 1 . 7 S~ H ^ O 
te-p^-ZAflXll ■ C. 56.64; H, 6.13; N, 10.43. £>I'H3 = 
C, 56.34; H, 5.72; N, 10.00. 




3» 



(2R, s, 3S)l-W y K— ^-2-^7^*^;w)-N-(r t 
V-5-t^y-3-7 7^)-L-^n U 77 ^ K(38) 0 (2R, S, 3S)l-t-^ h^rV^ 

K (15) (0.607 g, 1.5Mnol)©^OO^^y(4 ml)(7)|§«{-, 0 °C 
7;y(0. 78 ml, 4.5 mmol) MJge^T, ^ K~ /W2-#/^V^(266 mg, 1.65 
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mmol) , l-(3-vM <f^T % J Zfn }f;V)-2,-^/V^ /V^ *M 5 K»^(316 mg 
, 1.65 mmol) *5«tt5t Ko^r^yy h V TV^/V (405 mg, 3 mmol) £»l L 

^»f/W3 X30 mD-CttmbfCo rtLb(D,|a^^ttW»tiiM^, f& 
M«^MJ ^A/X?§M(2X60 ml)^V^^7-fy(2 X60 ml) T?}5fci£U 
|£ilL(M g S04), ffliilU ^LTiiLfce *7A^nvf07 

IR CKBr) 3314, 17B0, 1677, 
1609, 1524, 1435, 1406, 1344; X H NMR (d 6 -DMSO) , 5 11.58 
<1H, m) , 8.81-8.41 (1H, m) , 7.71-6.67 (10H, m) , 5.70 
(d, J=5.2), 5.48 (s), 4.89-4.29 [4H, m) , 3.99-3.74 (2H, 
m) , 3.20-2.44 (2H, m) , 2.39-1.77 (4H, m) . 

Os)3-[i-(^y y—tw-utviS-^-L-zfu v ^Hru-my^y 

Sl(39) 0 (2R, S, 3S) l-(^ X K^-2-*/^=/0-N-(r h 7 t Kn-2-<y^ 
;^drV-5-t^y-3-77^)-L-7 t n U >7 5 K (38) (478 mg s 1.07 mmol) 
, *5 Xm0%^9 i?VJ*%—tfy(475 mg)$o £t>V 9 M150 ml)(7)^#jSr 

-fSt, ilfe(D@f^202 mg(53%)^#Pjtl/c 0 
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Sft,fc. 135-13B°C; ta] D " -44° (c 
0.25, CH 3 OH) ; IR (KBr) 3287, 2977, 2879, 1781, 1725, 
1716, 1667, 1662, 1600, 1529, 1441, 1346; 1 H NMR(CD 3 OD) 
6 7. 65 (1H, d, J=8.0), 7.44 (1H, d, J=8.4), 7.22 (1H, 
m) , 7.09-6.84 (2H, m) , 4.62 {2H, m) , 4.29 (1H, m) , 
4.15-3.73 (2H, m) , 2.74-1.72 (6H, m) . 

nr N% i — - ht H ^ oq 

o o 
40 41 

" i H OBI H S H 

*l 4J 

2- (3, Ko-7-^f/H-*^y-4H-t°nn[3,2-d] t° U 5:^^-3-^^)^ 

56 g, 7.0 mmol ; Limh , J. Org. Chem. , 44, 3826-29K (19 
79^))Ote 7 X^^y-/K60 ml)^»1£», fffc^« Lfc* U V* 

- h (1. 25 g , 14 mmol) £»Lfc 0 # bfrtcM&Vo %70°C^i&W Lfc 0 18B#K 
*5j;t/42B#raO»#(-, ^/I^U h (l.25g, 14. 0 mmol) <D 2 f@(D/^ 

~ 5 %<D^ 7 nn*/^)iaO fffiTf 5 £ > ^(D^^mitO. 54 

g (35%) ^#^^0 
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233-235"C ( m x^-J^i^i 
ft %t ge ); IR (KBr) 3135, 2958, 1745, 1S75, 1254; 

*H NMR (de-DMSO) 5 11.90 (1H, s) , S . 07 (1H, a), 7.23 
C1H, 6), 4.83 (2H, e), 3.69 <3H, s) , 2.16 C3H, s) . 
C,„M„M 3 0 3 0.1H.O l^uf #) tt^-fi: C, 53.85; H, 5.07; N, 

18.84. ^iK'JU: C, 53.85; H, 4.96; N, 18.81; 

MS{70eVE.I.) m/e 222, 221 (M*, 100%)", 189, 162, 133, 

105. 

2- (3, Kn-7-^f;H-t^y-4H-l^D n [3, 2-d] t° U 5. v 5 f />) St 

^ U ?-M£(41) 0 40(354 mg, 1.6 mmol) (D * ? J -7^(15 ml)(D«M^ 

, 0.5N/K«^ h U [7-M4.8 mDT'&SU #btLfc?I^^, 25°C~C 1 BfP^H 

t)(354 m g> 97%)#5#b*Lfc 0 

it*, 

>340°C { X?>-'^S * >.- IR <KB^> 34S1 - 

3143, 1676, 1666, 1605, 1415; *H NMR(d 6 DMSO) 5 11-63 
(1H, a), 7.83 (1H, S), 7.11 (1H, d, J-2.0), 4.24 (2H, 
s), 2.14 <3H, s) . CjHj N3 Oj N* 0.5" Hi. O j=^i»r * Wtfe'- <=, 
45'.39; H, 3.81; N , 17.64. £>§'J4l: C, 45.57; H, 4.05; N, 
17.39. 

(2R, S, 3S)2-(3, Kn-7-^^-/W4-^-^y-4H-t D nn[3,2-d] t°U 5 

3. K(42) 0 y yi^4l(344 mg, 1.5 mmol) C7)*|7KDMF(15 ml)(7)fi^f£^ ^ 

^/^y- ^y>T 3: / :/n If/VX/V^M 5 KiM&(373 mg, 1.95 mmol):£J;t>*l 

-t Kn^y^yy h y ry-M405 mg , 3.0 mmoi)-?ML/c 0 ^<DM&m 
^25°c-cib#PbTO#u #cv^\ (2r, s, 3s)n-t y/^^vyj/^^-3-r 3: 

/-2-^<y-y/Vir^-y-b-^^yv- h9 t Kn 77^(437 mg, 1.5 mmol ; Chapman 
, Biorg. Med. Chem. Lett. , 2, 613— 18 H (1992^) ) tS £ t>* (Phs P) 2 PdCb (25 mg 
)£MU J^T, n-b^'WXW Ky-i' K(0.6 ml, 2.25 mmol) ^MT 
hfc 0 #^fcM^5°CflltWL, #Cl^\ 7X(20 ml)^»Lfc 0 
r<D^«g»^M3 X15 ml)T*ttftU rftbWte^b^fcWTOim 
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M£> 7X(5 ml)Ti»U |£SL(MgS0 4 ), UTillTf^ ^ v^T^X^^ 
*<7)42(31%) &#fc 0 

Srt 240-244°C; 
IR (KBr) 3274, 1772, 1691, 1664, 1562; J H NMR (d 6 -DMSO) 
5 11.81 {1H, s) , 8.85 (0.6H, d, J=S.6), 8.72 (0.4H, d, 
J=7.4), 7.96 (0.6H, s) , 7.95 (0.4H, s) , 7.40-7.30 {5H, 
m) , 7.20 (1H, d, J=2.2), 5.61 (0.4H, d, J=5.0), 5.46 

(s) , 4.85-4.60 (m) , 4.28 (ra) , 3.20-2.35 (2H, m) , 2.16 

(3H, s) . 



(3S)-3-[2-(3, 5-vfc Kn-7-^^/U-4-^-^y-4H-t°nn [3, 2-d] t° U ^ 
-4 )V)-\-^V^jVT ^ /]-4-t^y7'^ y^(43) 0 42(131 mg, 0.33 mmol) 
(Dyyy-/U(50 ml)^j;mO%^y WJ*% — ^Xl00mg)(D?l^^, 

fflttwefeB^ttt, 43^79 mg(78%)"C#b*Lfco 
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Jk** 222-226' l C; { & f$ ); [a]^ 2 



+0.5 (c 0.02, MeOH) ; IR (KBr) 3282, 1680, 1558, 1425 
1275; J H MMR (CD 3 OD) 5 8.03 (1H, s) , 7.18 (1H, d, 
J-0.7), 4.79-4.74 (2H, m) , 4.63-4.59 (1H, 2 x d, 
J-3.6), 4.36-4.25 (1H, mj , 2.7B-2.39 (2H, m) , 2.24 (3H, 
d, J=0.7). Ci)H,»N.Os |.4HiO \i -71- I j> iHgli. : C, 47.10; 
H, 5.12; N, 16.90. £jfH£: C, 47.00; H, 4.79; N, 16.59. 

FABMS m/e 307, 306 (M*) , 244, 207, 190, 152, 115 (100%) 



(a) X - O 

(b) X - H a 

(IS, 9S)6, lO-v^^r VHrV 9 t KP-9-(3-7x^7°n f^^T 5 7)-6H- 
t°U [1,2-a] [1,2] v^Tif t° /^>g$-t-^/^ (44a) 0 (IS, 9S) 9- 

T 5 7-6, lO-v^^r VHrV 7 t Fn-6H-t° U ^vV [1, 2-a] [1, 2] v^Tif t°7-l- 
*y>^ySht-^^y>(690 mg ; 2.32 mmol ; GB 2128984) ro^t ^ (16 ml) £5 

ir»x(4 m\)(Dmm^, o°c^t, ®«<7)S^^ h u ^7,(292 mg ; 3.48 m 

moDSr^JPU fe^T, 3-7i^7nt°t^n77 K(470 mg ; 2. 78 mmol 
)«TLfc 0 :«ftm-C-2lWffl, a^^hU ^7,(20 

0 mg ; 2. 38 mmol) id X. t/3-7 7 s. \£Jr=^/vy u K(100 mg ; 0. 6 mmol) 





14 

H Ola 




J ^°»« 
H 



47 
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)~C«U fmn^Wti-hV VJ*(2 X25 ml)~e»U »UMgS0 4 
fclrZk, Sfi(D@#:860 mg(86%)#5#P>*Lfc 0 

13 7-13 8 °C; 

Ia] 0 " -95.1" (c 0.549, CH 2 Cl 2 ) ; IR (KBr) 3327, 1736, 
1677, 1664, 1536, 1422, 1156; a H NMR (CDC1 3 ) 5 7.24 C5H, 
m) , 6.50 (1H, d, J=7.5), 5.24 (1H, m) , 4.90 {1H, m) , 
4.60 (1H, m) , 3.44 <1H, m) , 2.93 (2H, m) , 2.84 (1H, m) , 
2.64 (1H, m) , 2.54 <2H, m) , 2.26 (2H, m) , 1.70 (4H, m) , 
1.70 (9H, S) . MS {FAB, m/z) : 430 (ft* + 1), 374, 242, 
105, SI. 

(IS, 9S)^-^^fc y-9-(3-7^^/V7°n t^^/^T ^ /)-6H-fc° 

U [1,2-a] [1,2] v'Tif t°>-l-*^^>@^-t-^f-/V(44b) 44a^$|^ 

L"C, (IS, 9S)9-T5; 7-^-^ ^ t Kn-10-^-^y-6H-t°U ^v^7 [1,2-a] [1,2] 
v^Ti? t 0 y-l-^7^^V^-t-y f ^^(Attwoodb, J. Chem. Soc. Perkin U 1011 
~19H(1986^))^b«L, 4ffifeW^/P810 mg(81%)£#fc 0 

[a] D 23 - 33 . 5° (C 0.545, CHjCl z ) ; IR [ A* ) 3334, 2935, 
1737, 1728, 1659, 1642; *H NMR (CDC1 3 ) 6 7.24 (5H, m) , 
6.75 (1H, d, .7-6.7), 5.27 (1H, m) , 4.92 (1H, m) , 3.39 
(1H, m] , 3.03 (4H, m) , 2.55 <3H, m) , 2.33 (1H, m) , 2.17 
<1H, m) , 1.80 {5H, m) , 1.47 (9H, s) , 1.39 (1H, m) . 
MS (FAB , m/z) : 416 (M* + 1), 360, 211, 143, 97. 

(IS, 9S)6, lO-v^^r y^y y fc Kn-9-(3-7x=^7°n fc°yr^/^T 5 y)-6H- 
t°U y'vV [1,2-a] [1,2] -^Tirf t°y-l-^7 /Istfl/Wt (45a) 0 (IS, 9S) 6, 10- 

y^-y y t Kn-9-(3-7i^7°n t o ^-^/ixT 5 y)-6H-t°y y^y^y [1,2-a] [1,2 

] v ? Tift 0 y-l-^^^V^-t-y , ^-^(44a) (800 mg ; 1.863 mmol) (D&tTk^y P n 

yyy(5 mi)(D?#rfc o°c^t, h y 7/M-ng^(5 mi)£»Lfc 0 

M%ifit3ilWL, ^Lfc 0 r^S(c:4si7tc^-'r/>(io ml 
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(D@#:590 mg(85%)7J$#b*Wc 0 

196-197.5°C; [cd s 23 -129.5° 
(c 0.2, CH 3 OH) ; IR (KBr) 3237, 1729, 1688, 1660, 1633, 
1574, 1432, 1285, 1205; l H NMR (CD 3 OD) 6 8.28 (1H, d, 
J-7.4), 7.22 {5H, m) , 5.32 (1H, dd, J-5.9, 2.9), 4.75 
(1H, m) , 4.51 (1H, ra) , 3.50 (1H, m) , 3.01 (1H, m) , 2.91 
(2H, m) , 2.55 (2H, n) , 2.29 (3H, m) , 1.95 (2H, m) , 1.71 
(2H, m) . OHrtNsD* )-. ™ t *> \\%\& ' C, 61.12; H, 6.21; 
N, 11.25. £fB'J4i: C, 60.80; H, 6.28; N, 10.97. MS ( FAB , 
m/z) 374 <M* + 1), 242, 105, 91. 

(IS, 9S)^-^^t y-9-(3-7^^/V7°n t°^/^T 5 7)-6H-t° 

y [l,2-a]-[l, 2] v ; T^t°>-l-^^^>^(45b)Sr s ^£^45afco^T 

fS^L/c^fe^J;^, (IS, 9S)^7 ^ t Kn-10-^-^y-9-(3-7^^/V7 D n 

^ y)-6H-t°U [l,2-a]-[l,2] v^Tif t°y-l-j7/V^>^-t-y'f-/K4 

4b)^b«LT, f»@f^lt, 45b£657 mg(96%) "C#fc 0 

jjjfc JT, 198-202°C; ta]„" -86.2" (c 

0. 5, CH 3 0H) ; IR (KBr) 3294, 2939, 1729, 1645, 1620, 
1574, 1453, 1214; ] H NMR (CD 3 0D) 5 7.92 (1H, d, J=7.9), 
7.20 (5H r m) , 5.29 (1H, m) , 4.90 (1H, m) , 3.47 (1H, m) , 
3.06 (2H, m) , 2.90 (2H, m) , 2.55 (3H, m) , 2.36 (1H, m) , 

1. fll C5H, m) , 1.43 (2H, m) . MS (FAB, -m/z) 360 (M* +1), 
211,143,91. 

[3S, 2R, S, (IS, 9S)] N-(2-^y^t^r ^-5-* Vr f 7 t Kn 77 ^"3 
$ t Kn-9-(3-7xr:;V7°n h°^r^;uT 5 7)-6H-t° 
V y'vV [1,2-a] [l^Jv^Tif t°y-l-^/^>^^ K(46a) 0 (IS, 9S)6, lO-v^ 
^yt7^t Kn-9-(3--7^n^-7°n 5 7 )-6H-t° U ^vV [1, 2-a] [1 

,2]i?T J g\fl/-l-%/l'tfl/Wt (45a) (662 mg ; 1.773 mmol) W ^ ^ 7 9 

y(9 ml)&£XfMfri?* =f-;Vfc/VJ*T % K(3 ml)<D^M^ ^MMT, If* ( 
hy7i^*^7^y)/vy^A7P7^ K(30 mg)*5j:r/(3S, 2R, S)-3-T 
U ^ 7 * ^ / -2--<y y'/Vt^r V T VyM Kn77>(C 

hapman, Biorg. Med. Chem. Lett. % 2, 613—18M (1992^) ) (568 mg, 1.95 mmol 
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)£«IU J^T, h U-n-^/V^XW K7>T K(l. 19 g ; 4.09 mmol) Srjffi 
TLfc. l-O-v 5 ^ fv^T ^ 7 t°/V)-3-^^/V^7/V^^ 5 K*£Bfc&(408 mg 
; 2. 128 raool) <DWX\Wi\^ r©Mt, 1-fc Kn^r^yy' h U /y'- y>(47 
9 mg ; 3.546 nmol) gr^JPU :©M^OtJ-CMLfc„ ^(DU^m*^ 
jfit?3.25^rajt^L, M^M50 ml)"C##iU #«K20 ml) t? 2 

0» u »s«y- h y y i» (20 mi) -c 2 msfcfru ^y ^-c 1 «rt t 

^M^Lt, 46a^810 mg(81%)-e#btLfc 0 

. 92-94°C; IR (KBr) 3311, 1791, 

1559, 1651, 1536; *H NMR(CDCl 3 ) 6 7.49, 6.56 {1H, 2d, 
J-6.7, 7.S), 7.29 <10H, m) , 6.37, 6.18 (1H, 2d, 
J=7.7,7.6), 5.56, 5.34 (1H, d, s, J-5.2), 5.08-4.47 
(6H), 3.18-2.80 (5H), 2.62-2.28 (5H) , 2.04-1.53 (5H) . 
MS I FAB , m/z), 5S3 (M* + 1), 328, 149, 91. 

[3S, 2R, S, (IS, 9S)] N-(2- / <y^t d ri/-5-t d r V t Kn77^-3 

-^/^)-^-y y t Kn-10-^"^y-9-(3-'7^^^7 P n t°t^/V7 5 7 )-6H-fc? U y* 
[l,2-a][l,2]^r^ t°y-l-y7/^>f-3; K(46b)£, 46a^oV^Tfa3z&Lfc 
45b^MffiLT, #7*^790 mg(96%)§r#fc 0 

SSi. 58-60°C; IR (KBr) 3316, 2940, 
1793, 1678, 1641, 1523, 1453, 1120; J H NMR (CDCl 3 ) 5 
7.28 (10H, m) , 6.52, 6.42 (1H, 2d, J=7 . 2 , 7.1), 5.53, 
5.44 (1H, d, s, J=5.2), 5.35 (1H, m) , 4.5-4.9, 4.34 
(4H, ml, 3.1-2.8 (6H, m) , 2.5-2.1 C7H) , 1.95-1.05 <SH). 
MS (FAB, m/z), 549 (M* + 1), 400, 310, 279, 91. 

[3S, (IS, 9S)]3-(6, lO-^^-^y^-y y t Kn-9-(3-'7 3i^/^7 P n \?Jr^^T 
5 y)-6H-t 0 U [1,2-a] [1,2] ^Tif t°y-l-7;/^^>^5 K) V 7*5 

y^(47a) 0 [3S, 2R, S, (IS, 9S) ]N-(2-^^v ? /U^-^->-5-^-df y x h 7 t Kn 

7 7y-3-^y)-6, 10-^^-^y^-y y t Kn-9-0-7 ^^^y°n t°yr^^r 5 y 

)-6H-t°y ^v^y [1,2-a] [1,2] v^Tif t°>--l-7;/^^>^5 K (46a) (205 mg ; 0. 
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364 mmolK ^ * — (200 mg) & 9 J — ^ (20 ml) (DM&m 

■tZt, #7X«154 mg(90%)#5#P>*Lfc o 

**& 116-118 e C; [a] D 23 -140° (c 
0.1, CH 3 OH) ; IR (KBr) 3323 (br) , 1783, 1731, 1658, 1539, 
1455, 1425; 1 H NMR (CE 3 OD) 5 7.21 (5H, m) , 5.17 (1H, 
m) , 4.73 (1H, m) , 4.50 (2H, m) , 4.23 (1H, m) , 3.38 (1H, 
m) , 3.06 <1H, m), 2.91 (2H, m) , 2.73-2.18 (6H, m) and 
2.01-1.59 (SH, m) . C^H^N^O, t HlO »- ? i > z n It %il ■ C, 
56.32; H, 6.16; N, 11.42. £WJ4£: C, 56.29; H, 6.11; N, 
11.25. MS ( FAB , m/z) 473 (M* + 1), 176, 149, 105, 91. 

[3S, (IS, 9S)] 3-(^"^ 9 t Ko-10-^-^r y-9-(3-7^^/V7°n tf^/^T ^ 

y)-6H-t°u [1,2-a] [1,2] -^Tif K)-4-t^y^>y 

$(47b)&, 47a^^XtmLtzjjm^£*) , 46b^fbMMb/c 0 r©Sg^7 
7yVa^P7 h^y7^-(0~10%y ^^nn*M)m ^ffigH" 
#7*^65 mg(52%)#5#b*Lfc 0 
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j&Jr*. 87-90°C; [a]," -167.0° (e 0.1,^/-^ J; IR (KBr 
3329, 2936, 1786, 1727, 1637; J H NMR (CD 3 OD] 6 7.23 
(5H, in), 5.29 (1H, m) , 4.83- (1H, m] , 4.59 (1H, d, 
J=3.6), 4.29 (1H, m) , 3.3-3.0 (3H, m) , 2.91 (2H, m) , 
2.70-2.34 (5H, m) , 2.19 (2H, m) , 1.75 (4H, m) , 1.36 
(2H, m) . C„H, t N,0 t + 0.5" H*0 l-ii^sitt^ 1il : C, 59.09; 
H, 6.68; N, 11.98. ^JS'HI : C, 58.97; 6.68; N, 11.73. 
MS ( FAB , m/z) 459 (M* + 1), 310, 149, 105, 91. 




(a) PhCH 2 H (S)W 

(b) PhCH 2 CH 2 Ph H 

(c) PhCH 2 (CH 2 ) 2 Ph H 

(d) PhCH 2 nBu H 

(e) PhCH 2 Me H 

(f) PhCH 2 Ph H 
<g) PhCH 2 H H 

(h) PhCH 2 CH 2 Ph (S)- 

(i) Ph(CH 2 )j CH 2 Ph H 



Damewoodb, J. Med. Chem. , 37, 3303— 12K (1994^) fcnZ?&<Djffe\Z. J; <0 , 

J54.* 15B-160°C; IR (KBr) 
3382, 2953, 2930, 2866, 1729, 1643, 1524, 1468, 1202, 
1044; J H NMR (d 4 -DMSO) 6 8.26 (1H, s) , 7.72 (1H, d) , 
7.39 (5H, m) , 6.00 (1H, d) , 5.14 (2H, s) , 2.41 (2H, t) , 
1.52 (2H, m) , 1.24 (2H, m) , 0.87 (3H, t) . O H-N»0 »n ? l » * 
fl)4t3FH : C, 67.98; H, 6.71; N, 9.33. fc;BJ-fl : C, 
67.69; H, 6.68; N, 9.20. MS CI M* = 300 Cm)) 28%. 
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(2S)2-l3-s<>i//V^3c^lj /V7$=./l«T 5: /-1,2-v^t y-1- t° U 

^]7°n t°^-y^y ^/>(49a) 0 5 7) t° y K~2- 

(48a) (2.58g, 10. 58 mmol) *5 «t tfr h 7 t K n 7 7 y (100 ml) COjf^^i 
-g^M, ^MMT, 7X*^ h y ^i»(80%^/^M) (0.35g, 11.64 mmol) 

frfcV, 2(R)2-((h V ^ ^ X/^^;l/t^r7) -/o ft^t^ f ^(2 

. 5g, 10. 58 mmol ; Feenstra^, Tetrahedron Lett. , 28, 1215~18M (1987^) ) 

©fh7tKn77y(5 mi) mmmrn l/c 0 - (Du^m^m^so^mmw 
^ h y y ATfcsss^v^-c^y^r >~e 2 ^» Ltc 0 ^nmm l (M g so 4 ) , ^ 
9 wish- 5^ m&omm.MSg (84%)tm^titc 0 

:9AM. 96-7°; [a] B Z0 - 
71.36 (c 2.5, CHC1 2 ); IR {KBr) 3370, 1764, 1729, 164B, 
1602, 1564, 1523, 1515, 1503, 1449, 1359, 1203, 1064; 
: H NMR{CDC1 3 ) 5 8.04 (1H, d, J-7.2), 7.86 {1H. s) , 7.36 
(5H, m), 6.98 (1H, dd, J-7.1, J-1.7), 6.30 (1H, t, 
J=7.2), 5.46 (1H, q, J=7.4), 5.20 [2H, s) , 3.74 C3H, 
s), 1.66 (3H, d, J=7.4). 0„ Hir M, 0- \' r? o f+ %\t : C, 
61.81; H, 5.49; N, 8.48. : C, 61.49; H, 5.51; N, 

8.41. MS ( FAB , m/z) 331 (M* + D , 299, 223, 196, 163, 
91. 

t° U 7/v]-fti^ ^-/v(49b) 0 6-^y^/W3-(^y^/y^V#^;}w^T 5 7) 
try K-2-^-y (48b) (7. 3 g> 2.18 imioD&.fctfr h9 t Kn 7 7^(150 ml) CO 

MfcX, 7K«7-h y ^i»(80%^/^M)(0.65g % 26.2 
mmol)^»Lfc 0 ^(DU^& 10 ftmmW I, , T'o^i^ ^(2.5 ml, 26.2 
mmol)-CMU ^LT3l$mfiyfUfco #btt^:jl^Sr, tK*5 it/ 1 M HC1 
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1"5 t > M&(D^n7. 2 g (81%) #5#P>*Lfc 0 

g« jg. 117-9°; IR (KBr) 3375, 1753, 
1730, 1651, 1605, 1513, 1384, 1223, 1185, 1071; 'h NMR 
(CDCl 3 ) 6 8.02 (1H, d, J=7.5), 7.78 {1H, s) , 7.31 (8H, 
m) , 7.10 (2H, m) , 6.15 <1H, d, J=7.5), 5.20 (2H, s) , 
4.70 (2H, s) , 3.88 (2H, s) , 3.56 (3H, s) . 



-t° U >V^]-M7 fvV(49c) 0 »97% 0 

. ft*,*, 

102-4°C. IR (KBr) 3245, 3232, 1741, 1725, 1648, 1600, 
1526, 1216; 1 H NMR (d e -DMSO) 6 8.45 (1H, s) , 7.76 (1H, 
d, J = 7.6), 7.35 (10H, m) , 6.15 (1H, d, J" - 7.6), 5.15 
(2H, s) , 4.85 <2H, S) , 3.68 (3H, s), 2.86 (4H, s). 

ft»£. 111- 

112°C; IR (KBr) 3393, 1738, 1731, 1645, 1598, 1517, 
1225, 120B; 'H NMR (d 6 -DMSO) 6 8.39 (1H, s) , 7.78 (1H, 
d, J" = 7.7), 7.35 (5H, m) , 6.17 (1H, d, J= 7.7), 5.15 

(2H, s) , 4.30 <2H, S), 3.67 (3H, s), 1.3B (6H, m) , 0.B9 

(3H, t) . 

y*^*=^7 5 /-1,2-^fc Kn-6-y ^/W2-^y-l-fc° 

115-6 0 C; IR (KBr) 3246, 1740, 
1725, 1649, 1598, 1573, 1535, 1417, 1365, 1259, 1219, 
1193, 1090, 1068, 1006; *H NMR (d £ -DMSO) 5 8.40 (1H, s), 
7.75 (1H, d, J = 7.6), 7.38 (5H, m) , 6.20 (1H, d, J - 
7.S), 5.15 (2H, s) , 4.85 (2H, s) , 3.68 (3H, s), 2.26 
(3H, S) . 

[3-^<yiy/U^r^iy^/U^^/UT^ 7-1, Kn-6-7^^/>-l-t° U vv^]- 
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IR (KBr ) 3266, 1739, 1727, 1646, 1606, 1566, 
1517, 1490, 1365, 1213, 1163, 1075; X H NMR (CDCl 3 ) 5 
8.15 (1H, d) , 7.B5 (1H, s) , 7.39 (10H, m) , 5.22 (1H, 
d) , 5.22 (2H, S) , 4.57 <2H, s) , 3.74 (3H, s) . 

. Hit 110-111°C. IR (KBr) 3385, 
1745, 1726, 1650, 1601, 1512, 1502, 137B, 1369, 1358, 
1215, 1195, 1162, 1067; *H NMR (CDClj) 5 8. OS (1H, d) , 
7.84 (1H, s), 7.36 (5H, m) , 6 . 88 (1H, "dd) , 6.27 (1H, 
t), 5.20 (2H, s), 4.68 (2H, s) , 3.78 (3H, s) . ClH^H-Os 
|-.70t <n ft % 4& : C, 50.75; H, 5.10; N, 8.85. $-.¥"K&: 
C, 50.65; H, 5.15; N, 8.85. MS FAB (+)M+ -= 317 (M + 
1) . 

2 (S) 2- y ^-jv— [6-^< V (3-^ V it/vtt ^Jj/vtS^/vt 5; J -1, 2- t K 
n-2-^V-l-try ^M49h)£, {^^/49a(D»^oV^TfflV^c 

^^i^fjSSLT, ^/K58%)^#fc 0 

[a]p" -25.0° (c 1, 
CHjClj) ; IR { KBr) 3381, 1736, 1650, 1604, 1513, 121B, 
1190, 1068; *H NMR (CDClj) 6 7.97 (1H, d) , 7.78 (1H, s), 
7.4-7.14 (10H, m) , 6.17 (1H, d) , 5.19 <2H, S>, 4.54 
(1H, q) , 3.9S (2H, s), 3.62 (3H, s), 1.31 (3H, d) . 

[6-^y^ywi,2-^t Kn-2-^-^y-3-(2-7^^/^ h^-»^;^^T> 

y-i-t o u vvH-mm ^/K49i)&, «ifi<7>®#^ it¥iifc(88%) 0 



-258- 



(259) 



10-504285 



64.!=!. 130-133 o C; IR (KBr) 



3353, 174S, 1732, 1651, 1604, 1515, 1368, 1231, 1212, 
11B5; ''H NMR {CDCl 3 ) 5 8.00 <1H, d, J= 7.0), 7.68 (1H, 
s), 7.36-7.10 (10H, m) , 6.15 (1H, d, J = 7.6), 4.7 (2H, 
S), 4.38 (2H, t, J = 7.0), 3.88 (2H, s) , 3.67 (3H, s) , 
2.96 (2H, t, J = 7) . 



2(s)2-[3-r 3: y-i,2-vfc Kn-2-^y-i-try vv^i-yn tr^gM 

Oa) 0 2(S)2-[3-^y> ? ^^-drV^7/^^^/^r 3: 7-1, 2-^t Kn-2-^-^r V-l- fc° 
y^]7°nt°t>i^f^ (49a) (2.75g s 8.33mmol) s ^^7-^(100 ml) 
, jo «tt5l0%/-?7^^ 3^^(300 mg)(D?I^^. 7K*#H^TJ-T, 305} 
Kj£#Lfc 0 r<7^I^£?JtilU ^LT^i-6i, &fe<Z>@ftl. 63 g (100% 



{1H, brs), 7.46 (1H, d) , 7.22 (lH,d), 6.29 (1H, t), 
5.22 (1H, q) , 3.63 (3H, s) , 1.55 <3H, d) . 



[3-7>/-6-^y^/M,2-^t Kn-2-^y-l-fc°!J >?/>]-^^ ^/>(50b) 
Mfe©S*tLt, Wl00% o 



Kn-2-t^y-6-7x^f/M-f y ^/>(50 
c) 0 ilW;i/tLt, x|x^99% 0 




4> 



50 



'H NMR (dt-DMSO) 6 8.35 
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IR 

(KBr) 3456, 341, 2953, 1745, 1649, 16"00, 1548, 1219; 
*H NMR (CDCIj) 5 7.25 (5H, m) , 6.51 (1H, d, J = 7.4), 
5.92 (1H, d, J = 7.4), 4.79 <2H, s) , 3.77 (3H, s) , 2.80 

(4H, m) . 

[3-r^y-6-^f;wi,2-^t Kn-2-^y-i-try sw-g^BM^Msod) „ 

Hfe©SfrtL-C, W97% 0 

. S* *, 75- 

7°C; IR (KBr) 3437, 3342, 2955, 1745, 1655, 1609, 
1550, 1432, 1301, 1222, 1200; J H NMR (CDClj) 5 S . 53 (1H, 
d, J o 6.8), 5.93 (1H, d, J = 6.8), 4.81 (2H, s) , 3.77 
C3H, s), 2.44 (2H, t) , 1.45 (4H, m) ; 0.93 (3H, t) . 

[3-T ^ 7-1, 2-v'fc Kn-6-y =f-/V-2-jr*y-l-t°y (50e) 

1**. 87-9 D C; IR (KBr) 
3442, 3326, 1735, 1647, 1600, 1549, 1434, 1407, 1383, 
1366, 1225, 1209; l H NMR (d 6 -DMS0) 6 6.40 (1H, d, 
J = 7.3), 5.93 (1H, d, J m 7.3), 4 . 86 (2H, s) , 4.79 
(2H, s) , 3.67 <3H, s) , 2.15 (3H, s) . 

[3-T 3: Kn-2-^-^y-6--7^n/k-l-t D iJ v^/V]-^^ ^/>(50f) 

Sr, t-C¥i Lfc(86%) 0 

207-9 n C; IR (KBr) 3473, 3345, 1750, 1644, 
1600, 1536, 1443, 1366, 1309, 1212, 1184, 1156; 1 H NMR 
(d 6 -DMSO) 5 7.30 (5H, m) , 6.54 (1H, d) , 6.03 (1H, d) , 
5.25 (2H, s) , 4.49 (2H, s) , 3.61 (3H, s). 

[s-ru-u-^t Kn-2-^y-i-try vv^i-My^Msog)^ *sfi<D 

2(S)2-^f;v-[3-7; 7-6-^^^-1,2-^1; y-l-t* U vv^]-gt 

8M^M50h)&, «Sfe(D^^t LT«L/c(69%) 0 
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IR Ml ) 3354, 1743, 1646, 1600, 154B , 
1494, 1455, 1309, 1268, 1227, 113; *H NMR (C 6 D 6 ) 5 7.29- 
6.76 (5H, ra) . 5.86 (1H, d, J = 7.2), 5.51 (1H, d, J = 
7.2], 4.43 (1H, q, J = 6.7), 3.69 (2H, s) , 3.41 (2H, 
s) , 3.36 (3H, s) , 1.43 (3H, d, J = 6.7). 






JO 




SI 




Ri 


R* 


R> 


(a) 


Ph(CH 2 ) 2 CO 


H 


[S)Me 


(b) 


Ph(CH 2 ) 2 CO 


CH 2 Ph 
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(c) 


Ph{CH 2 ) 2 CO 


(CE 2 )jPh 
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(d) 


Ph(CH 2 ) 2 CO 
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Ph(CH 2 ) 2 C0 


Me 
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ff) 


Ph(CH 2 ) 2 CO 


Ph 


B 


(g) 


Ph(CH 2 ) 2 CO 
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H 


(h) 


Ph(CH 2 ) 2 C0 


CHjPh 


(S)-Me tkit 








(R,S) -Me 


(i) 


AcTyr 


CH 2 Ph 


H 


(j) 


Ph(CH 2 ) : S0 2 


CH 2 Ph 


K 


(Je) 


Ptl(CH 2 ) 3 OCO 


CH 2 Ph 


H 


(1) 


Ph(CH 2 ) 3 CO 


CHjPh 


H 



2(S)2-[l,2-v ? fc Kn-2-^-^y-3-(3--7^n/^y°n \fir=^;V) T 5 7-1- t°U 
^]-7°n t°7ry^7^(51a) 0 3-7i^Pt°t^0 7^ K(l.5g, 9 
mmoDSr, 2(S)2-[3-7 5/-l,2-^t V-l- 1° V v7^]-:/n 

^f/V (50a) (l.63g, 8.33 mmol) , v^^rf" ^ (60 ml), tR(15 ml) *5 J^Jl^ 
^ MJ !7^(1.54g, 16.7 mmol) »j8jfj|^||:STLfc 0 r<E>*l£^& 1 R# 
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Vx-tn-? y?yy VffiMlrZ) ^/>2.54g (93%) ^#btWc 0 

[a] B 20 -68 B C (1, CH 2 C1 2 ); IR <CH 2 C1 2 ) " 3369 , 1747, 1690, 
1650, 1602, 1512, 1267, 1260, 1217; : H NMR (CDCl 3 ) 5 
8.41 (1H, dd), 8.35 (1H, s) , 7.24 {5H, m) , 7.02 (1H, 
ud), 6.32 (1H, t), 5.44 <1H, q) , 3.75 <3H, s) , 3.03 

(2H, t), 2.70 (2H, t), 1.66 (3H, d) . FAB M+ = 329 (M + 
1), 197, 165, 131, 110, 91. 

2-i? t K n y-3- (3-7 x ^/^n tr^/i/) T 5 7-1- 
t°U 7;H-|fl^f;K5 lb) Iglt, £ LT^lLfc(93%) 0 

ft**. 95-7°C; IR (KBr) 3265, 
1747, 1686, 1642, 1590, 1563, 1511, 1454, 1401, 1220, 
11B3, 1133; l H KMR (CDCl,) 5 8.39 (1H, d, J = 7.7), 8.27 
(1H, a), 7.21 (10H, m) , 6.17 (1H, d, J = 7.7), 4.70 
(2H, s}, 3-89 (2H, s), 3.67 {3H, b) , 3.02 (2H, m) , 2.70 
(2H, m) . 

[1,2-^fc Ko-2-t^y-6-7x^f/P-3-(3-7x^^7°D t°t^)7U-l 

S4* 105-B°C; IR 

(KBr) 3378, 1746, 1680, 1646, 1597, 1517, 1221; ! H NMR 
(CDC1 3 ) 6 8.34 (1H, d, J - 7.7), 8.25 {1H, s), 7.23 
(10H, m) , 6.11 (1H, d , J" = 7.7), 4.77 (2H, b) , 3.78 
(3H, s) , 2.88 (8H, m) . 

[6-7/fvW, K y-3-(3-7 x r:/>7°o f^/lT) T 5 

U ^/H-ftiyf/WSld)^, ilfeO^t bT^itUfc(88%) 0 

|4* B4-5°C; IR 

(KBr) 3345, 2958, 2930, 1756, 1693, 1650, 1602, 1510, 
-1227, 1180, 1137; J H NMR (CDClj) 5 8.34 (1H, d, J = 
7.7), 8.22 (1H, S) , 7.26 (5H, m) , 6.12 (1H, d, J« 
7.7), 4.80 (2H, S) , 3.79 (3H, s) , 3.03 (2H, t) , 2.68 
(2H, t) , 2.50 (2H, t), 1.46 (4H, m) , 0.95 (3H, t) . 

[1,2— ^fc f y-3-(3-7x^;>7°n \£3r~;V)T 5 7-l-t° 
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IR ( 11 ) 3264, 
1745, 1691, 1644, 1587, 1566, 1516, 1495, 1400, 1215, 
11B3, 1136; J H NMR (CDCl 3 ) 5 8.33 (1H, d, J = 7.6), 7.26 
CSH, m), 6.13 (1H, d, J ■ 7.6), 4.83 (2H, s) , 3.79 (3H, 
s), 3.03 (2H, m) , 2.69 (2H, m) , 2.28 (3H, s) . 

[1, K o ^ V-6-7 x ^;P-3- (3-7 x.^.;V?v H°^r=^/U) T 5 7-1- 

t°y vvH-M^MBlf)^ %m&<0*y(;\<b LXmB Lfc (99%) 0 

IR ( ** ) 3365, 

3299, 1751, 1689, 1643, 1600, 1563, 1519, 1493, 1419, 
1370*. 1224; l H NMR <CDCl 3 ) 5 8.46 (1H, d, J - 7.7), 8.32 
(lH, s ) , 7.32 (10H, m), 6.24 (2H, d, i7 = 7.7), 4.57 
(2H, s), 3.73 <3H, b) , 3.06 <2H, m) , 2.72 (2H, m) . 

[1,2-^fc Kn-2-t^y-3-(3-7x^7"n t°^/V) T X 7 -1- £° V 
gg7-fvK51g)£, LT^«L/c(81%) 0 



IR ( ) 3330, 1753, 1689, 1650, 1600, 1560, 1517, 
1374, 1225, 1208; 1 H NMR (CDC1 3 ) 6 8.43 (1H, dd, J" = 
7.4, 1.7), 8.33 UH, a), 7.2B (5H, m) , 6.92 (1H, dd, J 
= 6.9, 1-7), 6.29 (1H, t) , 4.67 (2H, s) , 3.79 (3H, s) , 
3.04 (2H, m> , 2.70 (2H, ml. MS FAB [+) M + = 315 (M + 
1) . 

2 (S) 2- 7 =f-/V- [6--< y 2- i? t Kd y-3- (3-7j n 

/>)T ^ 7-l-t°U v7^-MM^M51h)^ 4sfe^^/>t LT«L/c(93% 

)c 

_[a]," -19° (c 1, 
CH 2 C1 2 ) ; IR { H* ) 3354, 3313, 3028, 2950, 1745, 1687, 
1645, 1600, 1567, 1514, 1454, 1225; Hi NMR (CDC1 3 ) 5 
8.35 tlH, d, J = 7.5), 8.26 (1H, s), 7.27 <10H, m) , 
6.20 (1H, d, J = 7.5), 4.65 (1H, q, J = 6.B), 3.99 (2H, 
s), 3.71 (3H, s), 3.03 {2H, m) , 2.68 {2H, m) , 1.31 (3H, 
d, J «= 6.8) . 

[s-lN-rtf/p-o-^y^-L-fov-y)/^ 7-6-^^vVwi, 2- Kn-2- 
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^y-l-fU v ? /^]-gM^^(51i) 0 [3-T ^ 7 -6--<y ^;wu-v?t Kn-2- 
^-^y-l-t°U v7^]-@^SIy fv>(100 mg, 0.367 mmol), Boc-Tyr (Bn)-0H(136 mg 
, 0. 367 mmol), ^f;^M7^K(l ml), ^ y/o t>xf ;V7 ^ V (0 
.25 ml, 1.468 mmol) & «tt52-(lH-^<y y* hU T M -1, 1, 3, 3-7 1 h 7 

^f^^n-^i,^f7/btn*X7i- h (118 mg, 0.367 mmol) CD Ijf?^ 

» u s«t- h y y i, T^mm^ 2»u ^» u -c 

, |£ilUMgS0 4 ), ^LT^fBL/c 0 r<Da»^, 777^^nv^77 
>T - n n y y y) j; 19 ffi^Lfc ^ r 6, «ife(D^/H62 

mg(70 o /o)#5#b*Lfc o ^(7)^/1^(160 mg, 0. 255 mmol) 0°C^T, W n 
n^y(l b1)WL, ^L-CM)7/^Dii(l ml)~eML/c 0 #btL 

v^(0.5 ml)(^?U ^LT^7KSt^(0.03 ml, 0.3 mmol) Lfc 0 #b 

« u i m^^-c 2 s» u a^sir- h y y atk^s-c 2 u %m L ( 

MgS0 4 ), 45^(75^-^/^128 mg(86%)^ / f#btl.fc 0 

IR H£ ) 3290, 1751, 1649, 1602, 1568, 1513, 1455, 
1438, 1375, 1224, 1179; l H NMR (CDC1 3 ) 5 8.78 {1H, s) , 
8.33 (1H, d, J = 7.6), 7.33 (8H, m) , 7.11 (4H, m) , 6.66 

<2H, 5, J = 8.5), 6.47 (1H, d, J --7.6), 6.12 (1H, d, J" 
=-7.6), 4.99 (2H, s) , 4.85 (1H, m) , 4 .-S9 (2H, s) , 3.87 

{2H, s), 3.62 (3H, s) , 3.08 (2H, m) , 1.96 (3H, s) . 

2-^fc KP^-t^r y-3- (2-7 x x^x ^? 77 x^) T 5 7 

-i-try ^-^^^(51 j) 0 [3-r ^ y-6-^y^-2-t^y-i,2-^t kp 

-1-trU (49b) (l.Og, 3.67 mmol), ^nn^^7(l5 ml) 

*5j;t» ]) 3^5- JVT ^ ^(1.0 ml, 7.34 mmol) (Djf £^1^1^, 2-7:n^/^y 
yx^$^^^ P7^ K(Zhongfj, J. Am. Chem. Soc. , 113, 2259—63M (1991 
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tLfcfi^^m^^ h v -7 ^Tkmm^ 2 mm u i m^-c 3 «rt u & 

*** 92-4°C; IR <KBr) 3181, 1737, 1646, 1595, 
1565, 1454, 1241, 1220, 1150; J H NMR (CDCl 3 ) 5 7.53 (1H, 
d, J = 7.5), 7.29 <10H, m) , 6.10 (1H, d, J - 7.5), 4.75 

(2H, s), 3.89 (2H, s) , 3.67 {3H, s) , 3.34 (2H, m) , 3.14 

(2H, m] . 

[6--<y^-l, 2-i?K y-3-(4-7 ^-/v??- U />) T ^ U 



93-95 6 C; IR (KBr) 3285, 1747, 
1683, 1642, 1591, 1563, 1512, 1455, 1220, 11S1; 'HNMR 
(CDC1 3 ) S 8.39 (1H, d, J= 7.6), 8.24 (1H, s) , 7.2 (10H, 
m), 5.18 (1H, d, J = 7.6), 4.7 <2H, s) , 3.90 <2H, s) , 
3. 67 (3H, s), 2.69 (2H, t) . 2.40 (2H, t), 2.04 (2H, m> . 




2(S)2-[l,2-v ? t Kn-2-^-^y-3-(3--7 3in/k7 0 n \fir^-/V) T 5 
^]-7°n t°^-y^(52a) 0 OtfcT, 2(S)2-[l,2-^tKn-2-t^y-3-(3-7i 

^/^n 3: ^]-7°ot°tyi^f^ (5ia) (2. 39 g , 7. 

3 mmol)(Dy 7/ — />(30 ml) <D}f£|i|g$^ 1 M*^^ h V ^i»(l5 ml, 15 mm 
ol) £»l Lfc 0 r (Dm&fa&Z- «flSt? 2 Wil, 1 M±^(15. 1 ml) "Cgfe 

(MgS0 4 ), ^LT^-fS^ «ife(D@f^l.98g (87%)^#btL/c 0 
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ra] D 20 - 75" (i, CH 2 C1 2 ),- IR (KBr) 3301, 1724 
1693 1637, 15,3, 1523, 1453, i 233 , 12l6 , 765; , RmR 

(IH, t), 5.35 (IH, q)f 3.01 f2H , «,. 2 . 70 [2 „, m) , 

[6--<y^;l/-l, 2-^ t K n -2-t V-3- (3-7 i ^;^n t° t ^/V) 7 ; 7 -1- 
fc°!J vvH-M(52b) ^HfeW^t LT^8§Lfc(100%) o 



IR Ml I 3291, 1738, 1686, 1644, 
1591, 1554, 1519, 1496, 1454, 1403, 1215, 1182? *H NMR 
(CDCl 3 ) 5 8.44 (IH, d, J = 7.8), 8.4 (IH, s) , 7.21 (10H, 
m) , 6.19 (IH, d, J = 7.8), 4.71 (2H, s) , 3.90 (2H, s) , 
2.99 <2H, m) , 2.71 <2H, m> . 

[1,2-^t K D 7-6-7 x ^-3- (3-7 x r:/k7°D V-fr—jV) T 5 / -1 

vVV]-ftSK52c)£, ^-^fe<Z>|l#:£ LT^SlLfc(94%) 0 

gt* 214-6°C; IR {KBr) 3289, 1740, 
•1680, 1640; n H NMR (d 6 -DMSO) 5 9.24 (IH, s) , 8.14 (IH, 
"d, J w 7.7) , 7.22 (10H, m) , 6.11 CUT, d, J = 7.8) , 4.78 
(2H, s) , 2.81 (BH, m) . 



V -mm (52d) «fe(D@f$> LT«U/c(99%) 0 

£*& 132-4°C; IR (KBr) 3286, 1739, 
1676, 1641, 1584, 1555, 1535, 1455, 1414, 1249, 1227, 
1204,- *H NMR (CDC1 3 ) 5 8.42 (IH, d, J = 7.8), 8.37 (IH, 
5) , 7.24 (5H, m) , 6.19 (IH, d, J = 7.8), 4.82 C2H, s) , 
3.55 (IH, s), 3.00 (2H, t) , 2.67 (2H, t) , 2.53 (2H, t) , 
1.41 (4H, m) , 0.94 (3H, t) . 

[1,2— Ko -6-^ f /W2-t^r y-3- (3-7 x ^^7°n t°t=^) 7 5 

V vvH-M(52e) Sr, mWt LT«L/c(100%) o 
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St* 159-G1°C; IR (KBr) 3335, 1731, 1686, 1642, 
1536, 1516, 1430, 1420, 1401, 1222, 1195; : H NMR <d 6 - 
DMSO) 5 9.21 (1H, s) , B . 13 (1H, d, J= 7.6}, 7.20 (5H, 
ml, 6.15 (1H, d, J = 7.6), 4.77 (2H, s) , 2.87 (2H, m) , 
2.70 (2H, m) , 2.25 (3H, s) . 

[1, 2- 1 K n y-6-7 ^ ^;W3- (3- "7 ^ ^/^n fc^^/V) T 5 7-1- 
f U v ; /H-M(52f) ^|tfe<7»^ LT«L/c(100%) o 

IR (KBr) 3271, 1747, 1683, 1634, 
1580, 1536, 1490, 1406, 1392, 1365, 1235, 1219; »H NMR 
(CDCl,) 5 8 ,52 (1H, d , J" = 7.7), 7.31 (10H, ml. 6.48 
(2H, s), 6.30 (1H, d, J" 7.7), 4.60 (2H, b) , 3.03 £2H, 
m) , 2 .71 (2H, m) . 

[1,2-^t Kn-2-t^y-3-(3-7i^7°D fc°7r^/V) 7^7 U vV^-g^ 

frfe£ 195-7°C; IR (KBr) 3324, 1724, 
3-693, 1644, 1569, 1SS5, 1512, 14277 1370, 1240; l H NMR 
<d { -DMSO) 6 9.31 (1H, s) , 8.23 (lH,~d; J= 6.8), 7.36 
(1H, dd, J- 6.8, 1.71), 7.25 (5H, m) , 6.25 (1H, t) , 
4 . 66 (2H, s) , 2 . 84 (4H, m) . 

2(R, S)2-[6-^y7/Wl,2-^t Kn-2-7r^r y-3-(3--7^n/^-7°n 

T 3: y-i-t°u vv^-yn t°^-y^(52h) rhyt Kn77 yykBm^^XAo 

°C7? 5 RtRflMfcfc ?) , ft^51h(D^7K^f{- «t "9 IJiMUT, HfewTr^/^t L 
T#fc(95%) 0 

IR ( J|* ) 3330, 1734, 16B6, 1643, 1600, 
1587, 1553, 1524, 1498, 1208; *H NMR (d 6 -DMSO) 5 9.29 
(1H, S), 8.18 (1H, d, <J - 7.6), 7.21 (10H, o) , 6.22 
(1H, d, J = 7.6), 4.82 (1H, q, J = 6.6), 4.08 (2H, ml, 
2.75 {4H, tn), 1-05 (3H, d, J = 6.6). 

[3-(Ti?f-/WTyr(Bn))T 3 7-6-^^^-1,2- v^t Kn-2-7r^ y-l-fc° U v? 
/H-SM(52i)^, «^ LT«L/c(93%) 0 
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IR { KBr) 3302, 1731, 1645, 1503, 1562, 1512, 
1454, 1428, 1379, 1231, 1178; *H NMR (CDC1 3 ) 6 9.48 (1H, 
s), 8.36 ClH, d, J - 7.6), 7.30 (8H, m) , 7.10 <2H, m) , 
6.85 (2H, d, J = 8.3) , 6.91 (2H, d, J = 8.3) , 6.71 (1H, 
d, J 7.6), 4.95 (1H, m) , 4.90 (2H, s) , 4.58 (2H, s) , 
3.92 C2H, S), 3.17-2-83 (2H, m) , 1.92 (3H, s) . 

[6--<y^;i/-l, 2-i/ £ y-3-(2-7i^x^yx;^^) T 5 7 

-l-fU v ? />]-^(52j)Sr, LT«L/c(100%) o 

165-7°C; IR (KBr) 3174, 1760, 1646, 1593, 1567, 1497, 
1453, 1424, 1326, 1225, 1140, 1127; 4l NMR (d 6 -DMSO) 5 
13.09 <1H, S), 9.08 (1H, s) , 7.30 (11H, a), 6.02 (1H, 
d) , 4.68 (2H, s) , 4.99 (2H, s), 3.29 {2H, m) , 3.03 (2H, 
m) . 

[6-^V^-l,2-yfc Kn-2-^-^y-3-(2-7ai^y^ h %/V^^.;VT \ 

y-l-t°U vvH-M(52k)£, 60°C-ei W^^fci9, ^^49i^P7X^f(- 

«tt), 1SL/;(70%) 0 

IR (CH 2 C1 2 ) 1797, 1689, 1649, 1601, 1512, 734? ; H NMR 
<CDC1 3 ) 5 8.39 <1H, s), 8.03 (1H, d) , 7.81 (1H, e) , 
7.33-7.07 (10H, m) , 6.13 (1H, d, J= 7.8), 4.72 (2H, 
s), 4.33 <2H, t, J = 7.0), 3.86 (2H, s) , 2.93 (2H, t, J 
= 7.0) . 

[6-^yy;H, 2-^fc y-3-(4-7 U ;v)T % U 

^/H-M(52l)^, L-C«L/c(lOO%) 0 
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HM, 159-161°C; IR (KBr) 3373-3310, 1797, 
1726, 1591, 1649, 1599, 1567, 1517, 13S7, 1215; : H NMR 
(CDClj) 5 8.43 (1H, d, J « 7.7), 8.25 (1H, s) , 7.37-7.09 
(10H, m), 6.21 (1H, d, J = 7.7), 4.73 (2H, s), 4.15 
(3H, s), 3.91 (2H, s), 2.67 (2H, t) , 2.39 {2H, t) , 2.02 
(2H, m) . 



2(S), N-3(S)2-[1, Kn-2-t^y-3-(3-7x^;^n \f3f^-)V)T % J 

-1- fc° U i?M -N- (2--< V it/Vtt yfh7tKn77 ^-3-^ />) -f n 

K(53a) 0 2(S)-2-[l,2-v ? t Kn-2-t^y-3-(3-7i^7°Pt°t^ 
/>)T 5 ^]-7°n t°^->^ (52a) (l.lg, 3.49 mmol), 3(S), 2(R, 

7>(l.02g > 3.49 mmol ; Chapman, Biorg. Med. Chem. Lett. , 2, 613~18^— 
^(1992^)), t^(h U 7x^77^y)/V^^(II)^07^ K(55 mg) 
, ^^nD^^y(35 ml)** 5 K( 1 ml)©I#fM(^ 
MJ-n-^/^X/M' Ky^ K(1.7 ml, 6.3 mmol) Lfc 0 #b*lfc$g£* 

tj£5^«U 1-t Kodr^y / h U 7/^(946 rag, 7 mmol 

) £»Lfc 0 r ©jg-g^gr, l-(3-v^ 5 / -fn t°jV)-2-^JVU/V^y 

-f % YMBM. (740 mg, 3.84 mmol) ^WBiT^M^ OtS«Lfc 0 ^(D^ 

Lfc 0 r(D^t)£«UMgS04), ^bT^Lyh 0 ^(Da»Sr^^^^-e 
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IR (KBr) 1796, 1692, 
1547, 1595, 1557, 1512, 1119; ^ NMR (d s -DMSO) 6 9.28, 
9.26 (1H, 2 x s), 8.77, 8. S3 {1H, 2 x d) , 8.24, 8.20 
(1H, 2 x dd) , 7.20 (11H, m), 6.31, 6.26 <1H, 2 x t) , 
5.65 (0.5H, d>, 5.46 (0.5H, d) , 5.41, 5.28 (1H, 2 x q] , 
4.7 (2.5H, m) , 4.24 (0.5H, t) , 3.24 (2H, m) , 2.80 (4H, 
mj , 1.51, 1.46 (3H, 2 X d) . 

N(3(S))2-[6--<y^H,2-^t KD-2-t^y-3-(3-7i^n M°Jr=./V) 
)T±hT^ K(53b)Sr, tLXntc (86%) 0 

IR (KBr) 3345, 3297, 1B07, 1791, 
1688, 1679, 1650, 1602, 1554, 1525, 1497, 1453, 1372, 
1257, 1119; l H NMR (d 6 -DMSO) 5 9.25 (0.5H, s) , 9.23 

(0.5H, s) , 8.75 (0.5H, d, J = 6.5), B.67 (0.5H, d, J = 
7.4), 8.18 (1H, 2d), 7,21 (15H, m) , 6.07 (1H, 2d), 5.65 

(0.5H, d, J <* 5.0), 5.3S (0.5H, s) , 4.83-4.45 (4.5H, 
m) , 4.19 (0.5H, m) , 3.94, 3.83 (2H, m) , 3.10-2.31 [6H, 
m) . 

N(3 (S) ) 2-[l, 2-v 5 1 y-6-7 i^f;W3- (3-7 31 r^T'P 

) r 5 y -1- tr V -n- (2-^< 7 vv^^r 7-5-^ yfbyt Kn77 7-4-7 

/V)T±hT^ K(53c)Sr, T / -?-<DM^ t VXWc(74%) 0 

J H NMR (d 6 -DMSO) 6 9.71 
(1H, d) , 9.41 (0.5H, d) , 9.25 (0.5H, d) , 8.64 [1H, d, J 
= 7.7), 7.75 (15H, m) , 6.61 (1H, 2d), 6.11 (0.5H, d) , 
5.93 (0.5H, s) , 5.17 (5H, m) , 4.77 (0.5H, Til), 3.68-2.94 
(2H, m) , 3 .32 (SH, m) . 

N (3 (S) ) 2-[6-777-l, 2-7 1 Ko^-t^r V-3- (3-7 31 t°;7r^7) 7 

5 7-1- t°U > ? /H-N-(2--<7^^-dr7-5-^-^y7- h7t Kn 77 7-3-77) 
77h7 5 K(53d)Sr, ryv^i^iJ: LT#fc(74%) 0 



-270- 



(271) 



10-504285 



IR (KBr) 3300, 1791, 
1689, 1S45, 1597, 1566, 1546, 1514, 1454, 1417, 1378; 
'H NMR (CDC1 3 ) 5 8.38 (1H, d, J = 7.7), 8.13 (1H, 5), 
7.30 (10H, m) , 6. IB {1H, t) , 5.47 (0.5H, d, J = 5.2), 
5.43 (0.5H, S), 4.75 (4.5H, m) , 4.38 (0.5H, m) , 3.08- 
2.35 (8H, m), 1.43 UH, m) , 0.95 (3H, t) . 

N (3 (S) ) 2-[l, 2-i/ £ Kn-6-7* =f-/V-2-ir^r y-3- (3-7 31 ^/^7°n tr^^/l/) T 
T1?hT5 K(53e)&, T 7 ^-(7)fH^#) t LT#fc (67%) 0 

IR (KBr) 3282, 1774, 
1667, 1651, 159S, 1561, 1556, 1498, 1265, 1254, 1236, 
1199, 1143; X H NMR (d«-DMSO) 5 9.17 and 9.15 (1H, 2 x 
S) , 8.89 (0.5H, d, J - 6.5), 8.73 (0.5H, d, J - 7.4), 
7.25 (10H, m) , 6.13 (1H, t) , 5.64 (0.5H, d, J = 5.0), 
5.45 (0.5H, s) , 4.89-4.61 {4.5H, m) , 4.26 (0.5H, m) , 
3.17-2.36 (6H, m) , 2 . 23 2 . 15 (3H, 2s). 

N(3(S))2-[1, 2-i?M Ko-2-^-^y-6-7^^/W3-(3-7^n/k-7 0 D t 0 ^"^^) 
7 5 v7^]-N-(2-' <7v ; /l^^-^^-5-^-^y'T h7t Kn77>-H^ 
)TirhT5 K(53f)£, T 7 -^—(DMOiffi) t LT#fc (73%) 0 

IR (KBr) 3296, 1792, 
1691, 1643, 1595, 1561, 1514, 1489, 1453, 1420, 1373, 
1230, 1118; l H NMR (d 6 -DMSO) 5 9.40, 9.36 (1H, 2s) , 8.70 
(0.5H, d, J = 7.6), 8.52 (0.5H, d, J = 7.5), B.29 (1H, 
dd) , 7.25 (15H, m) , 6.20 (1H, d, J = 7.6), 5.61 (0.5H, 
d, J = 5.0), 5.28 (0.5H, s) , 4.78-4.20 ( 5H , m) , 3.12- 
2 .24 (6H, m) . 

N (3 (S) ) 2- [1, 2-iy th'D -2-^dr V-3- (3-7 :r ^/^7°n M°ir^/V) T % / ~l~ t° 
U i?^] -N- (2--< y y-5-t y T b7t KP77^-3-^/V)7t hT5 

K(53g)Sr, 7;v-©Mi LT#fc(70%) o 
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IR (KBr) 3336, 3290, 1791, 1691, 1646, 1595, 
1582, 155S, 1518, 1454, 1376, 1351, 1150, 1122; : H NMR 

(d 6 -DMSO) 5 9.26 (1H, 2s), 8.86 (O.SH, d, J ■ 6.4), 8.67 

(0.5H, d, J m 7.5), 8.23 [1H, m) , 7.40-7.13 (11H, m) , 
6.24 (1H, 2t, J = 7.2), 5. SI (O.SH, d , J = 5.0), 5.44 

(0.5H, s) , 4.83-4.59 (2.5H, m) , 4.25 (0.5H, m) , 3.15- 
2.34 (2H, m] , 2.91-2.70 <4H, m) . UH^NiOi H.O :m 

flttif-H ■': C, S3. 90; H, 5.76; N, 8.28. jfrH'J-fi. : C 
63.70; H, 5.68; N, 8.22. MS FAB M* = 490 (M + 1). 

2(R, S), N(3 (S))2-[6-^y> J ;Wl, 2-v ? t y-3- (3-7 31 ^/^n 

y-3-^^)7°nt o tyr^ K(53h)&, ^r^r^v-oMt ut#fc(8 
9%) 0 wtv^to^t ©f^^ 

IR ( ^* ) 3356, 1788, 
1677, 1645, 1602, 1517, 1455, 1377, 1203, 1167, 1120; 

NMR (CDClj) 5 8.34 (1H, d, J= 7.6), 8.19 (1H, s) , 
7.38-7.13 (10H, m) , 6.26 (1H, d, J « 7.6), 5.58 (1H, 
t) , 5.31, 5.24 (1H, 2 X s) , 4.62 (2H, 2q) , 4.60 (1H, 
m) , 4.27 (1H, m) , 2.98, 2.66 (4H, 2m), 3.0-2.0 (2H, m) , 
1.42 (3H, d) . 

N (3 (S) ) 2- [6--< y 1 , 2- £ K D -2-^" V -3- (N- X ± f /HM V 

n->^/^)r 3: ^]-N-(2-^y^t^f^-5-t^ yr h7t K077 

y-H^)rthr^ K(53i)&, r;-7-©?M^ LT#fc(76%) 0 

IR (KBr) 1794, 1698, 
1651, 1612, 1514, 1454, 1374, 1247, 1177, 1126; *H NMR 
(d 6 -DMSO) 6 9.34, 9.31 (2 x 0.5H, 2s), 8.71 (1H, 2d), 
B.38 (1H, m) , 8.17 (1H, d) , 7.48-6.88 (19H, m) , 6.08 
(1H, 2d), 5.65 (0.5H, d, J = 5.0), 5.40 (0.5H, s) , 5.04 
(2H, S), 4.6B (5.5H, m) , 4.15 (O.SH, m) , 3.95, 3.84 
(2H, s + abq) , 3.20-2.40 (4H, m) , 1.78 (3H, s) . 

N (3 (S) ) 2- [6--< y i/JU-l, 2-i/ 1 K n -2-3r*c V-3- (2- 7 31 ^-/V^ ^yx/V^^ 
/>)T 5 7-1- t?y v^]-N-(2--<y ^t^i/-5-t=3ryf h7t Kn7 7y-3- 
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4^)T±hT^ K(53j)£r, 7/-7-©Mt LT#fc(78%) 0 

IR (KBr) 3344, 1792, 
1691, 1S47, 1599, 1566, 1454, 1365, 1150, 1121, 973; 
H NMR (d 6 -DMSO) 5 9.02, 8.99 (1H, 2s), 8.80 (0.5H, d, J 
= 5.4), 8.70 (0.5H, d, J = 7.4), 7.26 <15H, m) , 6.00 
C1H, dd) , 5.63 (0.5H, d, J = 5.0), 5.39 (0.5H, s) , 4.68 
(4.5H, m) , 4.18 (0.5H, m) , 3.90 (2H, m) , 3.30-2.30 (6H, 
m) . 



N (3 (S) ) 2- [6—< V ^-1, 2- v fc y-3- (2- 7 31 h 3f -» # 

3-^^)Ti?hT^ K(53k)Sr, 77-7-©^^ LT#fc(78%) 0 



IR (KBr) 3386, 1794, 
1726, 1650, 1603, 1518, 1365, 1214, 699; ^ NMR (CDClj) 
5 8.03 tlH, bd), 7.63, 7.61 tlH, 2 X s) , 7.34-7.04 
(15H, m), 6.21, 6.18 (1H, 2d). 5.44 (0.5H, d, J = 5.4), 
5.37 (0.5H, s), 4.B5, 4. 83 (1H, 2d, J = 11.6, 11.5), 
4.61-4.48, 4.32 (4H, 2m), 4.4 (2H, t) , 4.08, 4.03 (2H, 
2bs) , 3.07-2.78 (3H, m) , 2.47-2.30 (1H, tn) . 

N(3(S))2-[6-^<y v7W, 2-^fc V -3- (4-7 x —fry**? D/V)7^ 

y-l7t°U i^/v]-N-(2-'<y^t ;5 r^-5-* Vr h7t K n y y M T 

±bT^ K(531)&, ife(D^/^tt#fc(86%) 0 

IR (CH 3 C1 2 ) 1797, 1689, 1649, 
1601, 1512, 734; l H NMR (CDC1 3 ) 6 8.42, 8.40 (1H, 2d, J 
= 7.6), 7.35-7.07 (15H, m) , 6.21, 6.19 (1H, 2d, J = 
7.6), 5.44 (0.5H, d) , 5.37 (0.5H, s) , 4 . 84 , 4.81 (1H, 
2d, J = 11.7, 11.4), 4.73-4.48, 4.34 (4H, 2m) , 4.05 
(2H, m] , 3.05-2.63, 2.46-2.30 (6H, 2m), 2.01 (2H, m) . 
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3(S), N(2(S))3-(2-(l,2-5?t y-3-(3-7 i D ?; 

y-l-t°U ^)yn t°Jr~/VT\ /)-4-ttyzf?y&(54a ; F) 0 2(S), N(3(S) 
)2-[l,2-v ; t Kn-2-^-^y-3-(3--7^n/k-7°n t°t^)T$ /-l-tTU v7V]-N 
-(2-^^v ; /^^V-5-^-^y7 1 h7t Kn77y-3-^^)7°nt°tyr^ K (5 
3a) (1. 28 g, 2.5 mmolh /~ Ml40 ml), @t^^^(60 ml) £5 £1/10% 

, £ (D«(300 mg)^»L, Tfc^kSr 1 H#Pf«tfc 0 ^w^g-g^Sr, 

CeliteTM^j; 19 Mil U #Cl^\ 0.2|zMW ny7^/^-tffilLT, ?1 

916 mg(87%)§r#fc 0 
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gt£, 198-200'C; [a]„ 2t -120" (0.1, 
CH 3 OH) ; IR (KBr) 3330, 1794, 1688, 1644, 15B3, 1556, 
1515, 1427; NMR (CD 3 OD) 6 8.28 (1H, d) , 7.35 (1H, d) , 
7.20 (5H, m) , 6.36 (1H, t) , 5.49 {1H, q) , 4.59 (1H, t) , 
4.25 {1H, m) , 2.98, 2.74 (2 X 2H, 2 X m) , 2.59 (2H, m) , 
1.57 <3H, d) . CHuNjCU 0.1? H*0 tz -7 n t <ni1$-tfL : C, 
59.08; H, 5.78; N, 9.84. fcSBlMi: C 59.24; H, 5.96; N, 
9.84. FAB M* = 414 (M + 1} , 297, 165, 91. 

3 (S) 3- (6--<y->-l, 2- i? t Kn-2-t+ y-3-(3-7 x ^/^n f^/V) T 5 

t»Lfc(59%) 0 

115°C ( # flf ) ; . IR (KBr) 
3440, 3297, 1718, 1646, 1598, 1565, 1526, 1496, 1260; 
! H NMR (CD 3 OD) 8.25 (1H, d, J=7.7), 7.25 (10H, m) , 6.15 
(1H, 2d, ^ J-7.7), 4.73 (2H, 2q) , 4.59 (1H, m> , 4.30 
(1H, m), 3.95 (2H, e), 2.98 {2H, m) , 2.75 (2H, m) , 2.B- 
2.42 (2H, m) . G»H„N»O t 0.1 H^O \- ?u i « *f # f,t : C, 
64.58; H, 5.70; N, 8.37. fc»,H£ i C, 64.51; H, 5.63; N, 
8.38. MS FAB + M+ = 490 (M + 1) . 

3 (S) 3- (1, 2-v 5 1 y-6-7 ^ ^f;W3- (3-7 x ^T'd fc 0 ;^^) T 

5 y-i-t°y ^/wrirr^-^r 5 /-4-^-^yyy yg$(54c)^, 6fe(/>@f$t lt 

«L/c(46%) 0 

IR 

(KBr) 3375, 1694, 1643, 1586, 1561, 1515, 1377, 1254, 
1188, 1070; >H NMR (CD,OD) 8. IB <1H, d, J=7.8), 7.22 
(10H, m), 6.15 tlH, d, J=7.8), 4.75 (2H, s) , 4.58 (1H, 
ra), 4.30 (1H, m), 3.01-2.28 (10H, m) ; MS FAB+ M+ = 504 
<M + 1) . 

3(S)3-(6-y^/Wl,2-v ? t Kn-2-^-^y-3-(3-7^^/l/7°n Mir^/^) T % 7 
«L/c(90%) o 
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120-5"C; IR (KBr) 3315, 1784, 1679, 

1644, 1589, 1561, 1556, 1520, 1415, 1379, 1186; : H NMR 
(CD 3 OD) 8.22 (1H, d, .7=7.8), 7.24 (5H, m) , 6.22 tlH, d, 

J=7.8), 4.80 (2H, m), 4.60 (1H, s) , 4.28 ClH, m) , 2.98 
(2H, m], 2.72 (2H, m) , 2.58 (4H, m) , 1.48 t4H, m) , 0.97 
(3H, t, JW7.1). C^hUqhhOb OS H*0 n 7( ,>t <n s+J^T ^1 C, 

£2.06; H, 6.51; N, 9.05. £y&'Mil : C, 62.08; H, 6.43; N, 

9.01. MS FAB+ M+ - 456 (M + 1) . 

3(S)3-(l,2-v ; t Kn-6-^^/W2-^"^y-3-(3-'7^^^7 P n M°ir^/V)T ^ / 
U T1?fv^T 5: VgK54e) «tfe(D®#: £ LT^If 

L/c (85%) 0 

|& 6 129-138 C C; IR (KBr) 327, 3294, 
1710, 1695, 1682, 1554, 1525, 1379, 1272, 1240; *H NMR 
(CD 3 OD) 6 8.19 {1H, d, J=7.6) , 7.19 (5H, m) , 6.21 (1H, 
d, J=7.6), 4.80 (2H, m) , 4.59 (1H, m) , 4.30 (1H, m) , 
2.98 (2H, m) , 2.72 (2H, m) , 2.B0-2.40 (2H, m) , 2.30 
(3H, s) . CxiH»N»0*. I-UO \-L-?v-z<nii%4& : C, 58.46; H, 
5.B4; N, 9.74. £ SjM£ C: 58.82; H, 60.5; N, 9.42. 

3 (S) 3- (1, 2-i? £ V-6-7 :r ~/W3-(3-7 x^-/Dt°t^)7; 

ML7t(73%) 0 

S*& 14 0 6 C 

C tfffl )• lalo 1 ' = -8.5* <c 0.1, MeOH) . IR (KBr) 3302, 
1796, 1726, 1679, 1643, 1590, 1560, 1516, 1490, 1449, 
1420, 1398, 1376, 1231; ; H NMR (CD 3 OD) 5 8.36 (1H, d) , 
7.49-7.14 (10H, m) , 6.27 (1H, dd) , 4.54 (3H, m) , 4.30 
<1H, n} , 3.0, 2.73 (2 x 2H, 2 x m) , 2.7-2.29 (2H, tn) . 

3(S)3-(l,2-v ? t Kn-2-t^y-3-(3-7x^n \fir=^/V) T 5 ]) P 

>v)T^>vT% S-4-**y7?>Wt(54g ; G)£\ «t) t LtWLfc (73%) 
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ft**. 140-5*C [ ) ; IR 

(KBr) 3352, 3314, 1719, 1700, 1666, 1649, 1600, 1559, 
1514, 1379, 1261; *H NMR (CD 3 OD) 5 8.32 (1H, d, J=7.5), 
7.19 (6H, m) , 6.34 (1H, t> , 5.1-4.6 (3H, m) , 4.32 (1H, 
m) , 2.7 (6H, m) . CH* Ni O u . &.6H.0 ■» o t •> 4+ Jfl: c, 
58.50, H, 5.45, N, 10.24. ^vi'Mit: C, 58.43, H, 5.35, N. 
9.85. MS FAB+ M + = 400 (M + 1) . 

3(S), N(2(R, S))3-(2-(6--<>v J /^-l,2-v ; h K P V-3- (3-7i ^/l^y° 

n t^^/io r 3: y vv^) y°n tr^^r s; / y^(54h) £r 

, m^(DM^t LT#fc(69%) 0 

14* 120 e C; [a] D Z0 -16.D 6 [c, 0.11, 
CH 2 Clj) . IR (KBr) 3315, 1783, 1727, 1666, 1644, 1599, 
1564, 1517, 1454, 1379; l H NMR (CX> 3 0D) 6 8.23 (1H, m) , 
7.27 (10H, m) , 6.28 (1H, m) , 4.84 {1H, m) , 4.53 (1H, 
ra), 4.22 (1H, m), 4.10 (2H, m) , 2.96 <2H, m) , 2.72 {2H, 
m) , 2.39 (2H, m) , 1.21 (3H, m) . C a H>iN.O t l.^huO^ 
7l , T *lttJii - C, 63.93, H, 6.03, N, 7.99. fc^i : 

C, 63.98, H, 5.65, N, 7.86. MS FAB (+) M+ « 504 (M + 
1) . 

3 (S) 3- (3- n^)T;y -6-^ y vvW, 1 K n -2-^" 
«L/c(79%) 0 

193-6°C C V- M ); IR (KBr) 3284, 1644, 1599, 1565, 
1519, 1455, 1429, 1407, 1375, 1267, 1251; *H NMR (d s - 
DMSO/CDClj) 5 8.16 <1H, d, J-7.7), 7.26 (5H, m) , 7.03 

(2H, d, J=8.4), 6.61 {2H, d r .7=8.4} , 6.03 ClH, d, 
J=7.7), 4.58 (3H, m) , 4.44 (1H, m) , 4.13 (1H, m) , 3.84 

(2H, s) , 3.07-2.30 (4H, m) . H *° NW 0 . 2 Hi O >= 1 k t: <t> i\ 

%.1&:-C, 58.19; H, 5.72; N, 9 . 36 . *J 1j£ s C, 58.11; H, 
5.63; N, 9.29. MS FAB+ M+ = 563 (M + 1). 

3 (s) 3- (6--< y i/iv-i, 2—y t K n y-3- (2- 7 3i y y - 



/>)T 5 7-1- t°U v^T-t^T 5 /-4-^y^^y|fe(54j) &tfe<£>IS{fc 
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t LT«Lfc(85%) 0 

St.fi 102-5°C; [a] D 23 -9.9° {c 0.1, MeOH) ; IR (KBrJ 3452, 
3328, 3155, 1719, 1679, 1645, 1594, 1567, 1453, 1425, 
1357, 1307, 1225, 1148, 1132; a H NMR (CD 3 OD) 6 7.52 (IH, 
d, J-7.6), 7.33 {10H, m), 6.12 {IH, d, J=7.6), 4.73 
(2H, m) , 4.58 (IH, d, J-3.7), 4.34 (IH, m) , 3.97 (2H, 
s), 3.29 (2H, m), 3.08 {2H, m) , 2.75-2.37 [2H, m) . 
C»H-,N > O, S I.1H.0 n->i> 7 o t-tXiS. z C, 56.14; H, 5.51; 
N, 7.55. • : C, 5S.20; H, 5.49; N, 7.29. MS FAE + 

M+ - 526 {M + 1) . 



3(S)3-(6-^y^-l,2-i/fc Kn-2-t+y-3-(2-7x^x N ^V) 3&/>>ff~ 

t UtWLfc(54%) 0 

S*.f. 84-86 e C; IR (KBr) 3373-3310, 17B7, 
1726, 1691, 1649, 1S99, 1567, 1517, 1367, 1215; J H NMR 
(CD 3 OD) 5 7.93 (IH, bd, J=7.4) , 7.37-7.18 (10H, m) , 6.15 
(IH, d, J-7.4), 4.77 (IH, d, J-3.7), 4 . 67 4 . 58 (2H, 

2m), 4.35 (2H, t, J-6.9). 4.35 (IH, m) , 3.94 (2H, s) , 
2.98 {2H, t, J=6.9), 2.76-2.39 (2H, m) . 



3 (S) 3- (6-^^ 2-i? t y-3-(4-7 s. U /V) 

U»Lfc(50%) o 

8 9-93°C; IR (KBr) 3369-3302, 1678, 1645, 
1594, 1565, 1517, 1379, 1258; J H NMR (d,-X^-^> & 
8 25 (IH, d, J-7.fi), 7.37-7.18 [10H, m) , 6.15 (IH, d, 
J-7.4), 4.74 (2H, m) . 4.60 (IH, m) , 4.30 (IH, m) , 3.97 
(2H, s), 2.76-2.37 (2H, m) , 2.67 (2H, t). 2.45 (2H, t) , 
1.98 (2H, m) . C*H»iMiO* I^H^^-^^tt^ : C ' 
63.39 ; H, 6.08; N, 7.92. IWlC: 63.69; H, S.74; N, 
7.83. 
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) r -fe ^/w3-r 5: / -5- (2, > ;i>tt*» -4-^ y^y^ y g$ t _ 

^^(56a) 0 

THF( 2 ml) ffi (DM (55a) (WO 93 21213) U ^LTl-fc Kn^rV 

^y)/ h U T y-/^(60 m g> O. 448 mmol)*) y. ^/>T 5 / 7°n t°/W3-^f- 

/^/^vM^ KfiHl(47 m g> 0.246 mmol) tMLft. 5#M3K tK ( 2 ?S) 

^n^F(6 mg)£»U f^V^T, 3-(7 U;^y*;^^r> y)-4-t 
^y-5-(2, 6-v^ p nXyyV^t^y)^^^ yg$t-y^-/V(W0 93 16710) (103 
m g> 0.224 mmol) (DTHF ( 1 ml) b7c 0 ^jfit? 1 ^^t>fcoT, MJ 

y'^V^XW KtM K(0.09 ml, 0.336 mmol) ^ITLfc. r^Jc^t^^b 
3 mW U M^/M^^ 1 M HC1, NaHCOs tKS^^S J;t>77 ^ yt 

0%iixf ;^drf y ) (a tit 5 ifeW/^lt, SI{^^9 
2 mg(63%)#S#P>tlfc 0 
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[a] D Jt -29.6" (c 1.1, CH 2 Clj) ; IR 
{Jit ) 3377, 3365, 3332, 3312, 1733, 1691, 1S50, 1599, 
1515, 1366, 1261, 1153, 106B, 747; 1 H NMR (CDClj) 6 8.09 
(1H, d, J = 6.B), 7.84 (1H, s> , 7.58 (1H, d, J = 8.3), 
7.33 (8H, m), 7.02 (1H, dd, J = 6.9, 1.7), 6.33 (1H, t, 
J" = 7.2), 5.20 (2H, s), 5.12 (2H, m) , 4 . B9 (1H, dt) , 
4. 65 (2H, ra) , 2.80 (2H, m) , 1.38 (9H, e) . 

-i-tr y v^) ri?^-3-r ^ 7-5- (2, 6-yy a p^y it/vtt v)-4-^y^ 

IR { JlH ) 

3364, 3313, 1738, 1588, 1648, 1600, 1566, 1514, 1433, 
1369, 1254, 1152; : H NMR (CDClj) 5 8.4D (1H, d, J 7.6), 
8.30 (1H, a), 7.28 (13H, m) , 6.20 [1H, d, J ■= 7.6), 
5.12 <2H, q), 4.86 {1H, m) , 4.65 (2H, q) , 4.06 {2H, s) , 
3.07-2.61 (6H, m), 1.39 (9H, s) . 




56 57 



R 2 R 3 

H H 
CHj-Ph H 

N-2-(3-^y>7^^;y#/^^/^T 5 7-1,2-yt 
) r -fc fvw3-T 5 7 -5- yy /i^^y) -4-7^ y-< y y y ^ 

(57a;0) o ^7 n n 7 y y (0. 5 ml) ^(7)^^7^/^(56a) (210 mg, 0. 356 mmol) & 
OtSt^U MJ7/VtnSi(0.5ml)t«U «U *LT30#IW{z: 
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O 

I 

0>) PhCH CH2^ 
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MU ^Ltx-f/V-etiRtSi:, ife«tLt 4 H«^t)162 mg(85 

165-8 e C 

( ); Ia]»" -33.8" (c 0.1, CH 3 OH) ; IR (KBr) 

3332, 3275, 1723, 165B, 1645, 1597, 1581, 15S2, 1526, 
1432, 1385, 1258, 121B, 1206; J H NMR (d s -DMSO) 5 8.96 

(1H, d, J= 7.3), 8.34 <1H, s) , 7.85 (1H, dd, J" = 7.3), 
7.58 {3H, m) , 7.35 (5H, m) , S.29 (1H, t, J = 7.3), 5.26 

(2H, m), 5.15 (2H, s) , 4.69 (3H, m) , 2.75 £2H, m) . 

C»iH«N,0iCUU7t<T«£tM C, 53.66; H, 3.84; N, 6.95. 

&M4i: C, 53.36; H, 3.90; N, 6.81. M.S. (+ FAB); 604 

(M* + 1), 2B5, 241, 195, 173, 149, 91. 



N-2-(6--<y^/H,2-^t Kn-2-t^y-3-(3-7i^n \fif^-)V) 75/ 

-i-try ^y>)r-fef-/w3-r ^ /-5-(2, d o^yyW/^^^^-t^y 

<^ L-T, ^®fl^(78%)&#fc 0 

IK*. 116- 

120"C ( >fr ); [oc] D 2t -41. l e (c 0.1, CH 3 OH) ; IR 

(KBr) 3299, 1739, 1715, 1689, 1666, 1645, 1598, 1563, 
1518, 1432, 1209, 1151; J H NMR (d 4 -DMSO) 5 9.24 (1H, s) , 
8.88 (1H, d, J = 7.6) , 8.18 (1H, d, J = 7.7) , 7.60 {3H, 
ml, 7.26 (10H, m) , 6.06 (1H, d, J = 7.7), 5.23 (2H, 
ABq), 4.69 (3H, m) , 3.93 (2H, s) , 2.78 (6H, m) . CsHs, 
Ni0iCI» HiOromo ■ c ' 59.16; H, 4.68; N, 

5.91. C, 59.38; H, 4.53; N, 5.84. M.S. (+ FAB); 

694, (Cl=35, 37), <M* + 1); 692 (Cl=35, 35), (M* + 1). 
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(3S, 4R, S)N-(^^vv^^r>'#/^~/^-3-T5 / -A- 9^ 9 V )V 

)-4-t Y^^^y^ymt-y^/v(m) 0 4s 7 jcthf(io. 5 mi) o^yy^fy - ^ />(2 

50.2 mg, 2.1 mmol)(D^m§M^> N2 ~R- T - 78°C ^\ ^^r^ ^ <D2. 3M<Dn-:/ 
^/HJ^^i»(0.96 ml, 2.2 mmol) £MT Lfc 0 -78°C-e20#f^}i^ Lf:|, @ 
frtLt, «7XMgBr2 0Et2 (594. 0 m g> 2.3 mmol) Lfc 0 # btLfcTO— ?I 

t^BiftSPU T/Vft K58(Graybill£>, Int. J. Peptide Protein Res. , 4 
4, 173~ 182^—^(1993^)) (644. 6 mg, 2.1 mmol) (DTHF (10. 5 ml)M^^MTb 
fc 0 r(DSiS^^-78 o C-C305>r B m#b, l«^fcoT0°C 
T\ ^fi-ei6«^Lfc 0 r<DSiS^5%fi^^ h V $J»(2.0 ml) 

gS0 4 ), HEiiU ^L-rl^TttliLt^ a«tJ880.0 mg&#fc 0 77y 
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Vx-t n-7 — (45 : SSCD&Wt^/W^y-y)^^ V) , C-4"C<D, v>T 

IR { H£ ) 3324, 

2976, 1726, 1517, 1455, 1368, 1243, 1159, 1048, 747; 
l H NMR (CDC1 3 ) 6 7.71-7.64 [1H, m) , 7.52-7.48 (1H, m) , 
7.37-7.20 (7H, m) , 5.91 (1H, brd, J= 9.0), 5.79 (1H, 
d, J = 9.0), 5.41-4.78 (4H, til) , 4.75-4.54 (1H, m) , 
2.91-2.51 (2H, m), 1.42 <9H, s) , 1.37 {9H, s) . 

OS, 4R, s)3-r 3: y-4-(2--<yy>f-y iw-4-t Kn^^>yit-^'f 

/>(60) o ^*7V>59(189. 0 m g> 0.44 mmol) ^ / — y>(5. 0 ml) 10% 

^/^LT, f&T^60^125.0 mg(98%)"C#b*Lfc 0 ^tL§r s & {CffigHrT 

>H NMR (CDClj) 

5 7.73-7.64 (1H, m) , 7.51-7.42 {1H, m) , 7.35-7.22 (2H, 
m), 6.48 (3H, brs) , 5.58 (1H, d, J = 3.0), 5.27 (1H, d, 
J = 6.5), 4.23-4.05 (1H, m) , 2.92-2.63 <2H, m) , 1.36 
(9H, s) , 1.33 (9H, s) . 

(3S, 4R, S)N-(N-^^/^^#/W#~/W(S)-/^iJ i/W(S)-77-^)- 

3-r^y-4-(2-<yy>fy"y^)-4-i; Kn^>:^>glH-^/W6i) 0 r^y 

60(261.4 mg, 0.89 mmol), Z-Val-Ala-0H(286. 9 mg, 0.89 ml) (WM^J^^y 0 ^ 
V^Jtimm^- J; 15 » bfc) *5 <£ t K n df- ^ yy>!)7 y (120. 3 mg, 0. 
89 ml)(DDMF(3. 0 ml)?§M^ 1-^^-/1^3- [3- (SM f/l'T 5 7 ) 7°n 
vM^ K«^(179.2 mg, 0.93 ml) "C 0 tttM L/c 0 <Z>SJS^ 

£ , m»t)494. 8 mgtm^tltc 0 77^>a^Pvh^77^-(95 
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g(91%)&#fc 0 

S*.^ B1-B3 C C; IR CKBr) 
3312, 2974, 1723, 1709, 1529, 1455, 136B, 1243, 1156, 
747; J H NMR (CDCl 3 ) 5 7.79 (0.5H, d, J = 8.0), 7.73-7.20 
(9.5H, m) , £.15 (1H, t, J - 8.5), 5.74 (0.5H, brd, J = 
5.5), 5.45 (1H, brd, J «= 7.5), 5.28-5.20 (D.5H, m) , 
4.82-4.11 {3.5H, m) , 4.78-4.55 (1H, m) , 4.40-4.22 (1H, 
m), 2.95-2.51 (2H, m) , 2.12-1.95 (1H, m) , 1.45-1.32 
(12H, m) , 1.11-0.81 (6H, m) , "C NMR (CDClj) 5 173.14, 
172.94, 171.82, 171.03, 170.78, 165.98, 165.45, 157.29, 
157.17, 151.23, 151.10, 140.92, 140.82, 136.83, 136.79, 
128.91, 128.52, 125.75, 124.97, 12D.60, 120.40, 111.38, 
81.82, 81.68, 70.27, 68.97, 67.44, 60.43, 50.74, 50.55, 
49.18, 49.07, 36.87, 36.57, 32.37, 28.51, 19.88, 19.80, 
18.53. CiiHUoKUOs hkO >z 7i> Z n *+ % ; C, 60.57; H, 

6.89; N, 9.11. t >W : C, 60.84; H, 6.64; N, 9.09. 
M.S. (+ FAB); 597 (M* 4 1); 541, 91. 

(3S) N- (N-^ y it/vtt isX/vR—tv- (S) 3 ~/V- (S) -T y — -3-T 5 

j -4- (2— < v - y y />) -wy^^ y ^t-^^/v (62) 0 r -^6i (100 

.3 mg, 0.17 mmol) ^^(2.0 ml)(^fi|L, Dess-Martinf^ (142. 6 m 

g, 0.34 mmol) ^ijjDLfc (Ireland J. Org. Chem. , 58, 2899M (1993^) ; De 
ssb, J. Org. Chem. , 48, 4155-4156 M (1983^) ) 0 % h frltcM^ £22#K|jf 
#U »^»^MJ ?A : maWmtthV VMl : 1, 10 ml 

)tmm^Mio mi) t(Dm^MiLtc 0 nhtitcmm^, 

-C»L/c 0 r(D«S^«b(MgS04), ?JtilU ^LT*ST^CliL-C 
, fi»t)111.3 mg£#fc 0 77-7^^nvh^77^(95: 5 (DM.^ 

fky/^/^W 19, t^/^LT, SS^t/97.3 mg(96%) &#fc 0 
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Ia] B 23 -11. 74" (c 0.95, CH 2 C1 2 >; IR (OI z Cl 2 ) 3419, 2974, 
1721, 1677, 1501, 1369, 1221, 1156; J H NMR (CDClj) 5 
7.69-7.84 (1H, m) , 7.73-7.22 (10H, m) , 5.98 (1H, d, J = 
9.0), 5.72 (1H, m), 5.10 (2H, q, J = 12.5), 4.73 (2H, 
m), 4.20 (1H, dd, J- 7.0, 8.5), 3.30 (1H, dd, J = 5.0, 
16.5), 3.03 {1H, dd, J «= 5.5, 16.5), 2.18-1.97 <1H, m) , 
1.39 <3H, d, J - 7.0), 1.34 <9H, b) , 0.93 <3H, d, J = 
6.0 ), 0.90 (3H, d, J « 6.0), »C NMR (CDCl 3 ) 5 186.46, 
172.73, 171.90, 170.13. 157.17, 156. 2B, 151.16, 140.99, 
13S.99, 129.39, 129.08, 128.66, 128.59, 126.49, 123.06, 
112.55, 62.73, 67.60, 60. B4, 53.75, 49.41, 38.58, 
32.05, 28.52, 19.65, 19.32, 18.51. M.S. (+ FAB); 595 
W + 1) ; 539, 91. 



7-4-(2-^yy^t^ V M-i-tir^y?? S h (63 ;Q) 0 m X 7V^62 (95. Omg 
, 0.16 minol) ©Ift^ f 1/ W M) 1 : 1 ?I^5 (10. 0 ml) 

g(69%)£#fc 0 r<D^^fi> CDsOD^-e^, h^i(10©Ht^ c 44 
%)^J: W©r n*^^-;^i(C-4lutJlt5 2 c 56%) 
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St* 156-159°C [a],, 26 
-45. fi* (C 0.13, IR (KBr) 3440, 2967, 1713, 

1703, 1638, 1531, 1427; 1 H NMR (CD 3 OD) 5 7.93-7.24 OH, 
tn), 5.59 (1H, brt), 5.16-5.00 (2H, m) , 5.0-4.78 (1H, 
m), 4.50-4.22 (1H, in), 3.95-3.81 (1H, m) , 3.11 {2H, d, 
J = 6.5), 3.05-2.92 (1H, tn) , 2.70-2.39 (1H, iti) , 2.08- 
1.89 (1H, tn), 1.19-0.78 {9H, tn) . C-,,H».M + O e OSH.Dk 
-?^z<n ft X 111 : C, 59.22; H, 5.71; N, 10.23. £*'UI t 
C, 59.48, H, 5.36, N, 10.17. M.S. {+ FAB) ; 539 (M* + 
1), 91. 
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50.0 ml) <D m&W&, H 2 (D#H^:T^T75^P^WLfc 0 r Wjg^SrCelite ( 
^^)(-«t«5itiSL, ^CV^\ S^-, p-h/^y^/^y^(32.0 mg)*5j; 
t>* MJ ^/^/H^/^ — h(6.45 ml, 38.8 nnoDtftlL, N 2 #H 

MTttlItl«Lfc 0 20ffl^, p-h/^y*/^^(30.0 mg) 

*3j:r» ijxf;bt^h*^^^ h(6. 45 ml, 38. 8 mnol) SrSfc&n Lfc £ffc"C44 

^777^^nvh^77^(25 : 75(7)^^^^/^^^ V) ^i^ft^ 

It, f^BfrtL-C, S®fb^l. 97 g (85%) &#fc 0 

St.* 28-3l"C; IR { 4 £ ) 1629, 1497, 1434, 12B5, 1097; 
J H NMR (CDClj) 6 B . 09 (1H, s) , 7.40 <1H, d, J = B.0), 
7.28 (1H, t, J = 8.0), 6.89 <1H, d, J - B.0), 4.02 (3H, 
s); "C NMR (CDC1 3 ) 6 152.84, 145.82, 142.50, 139.99, 
125.75, 113.42, 108.80, 56.97. CtH,NiO. O.lH.O ^^u-ca) 
S-t^ffi.: C, 63.65; H, 4.81; N, 9.29. fcfc'Ml': C, €3.43, H, 
4.88, N, 9.05. M.S. {+ FAB); 150 (M* + 1). 

4-^ h^rV^yy>f-y— M65b) 0 4-fc Kn de^y y>^y-/k(2. OOg, 1 
4.8 mmol) (Musser^, J. Med. Chem. , 30, 62-67H (1987^) ) <DT± h V (80. 0 
ml)*J?#fc, $£J|K2 CO3 (2. 25 g , 16. 3 mmol) \zMi\^X, 3 — 9 ^ (1. 38 ml 
, 22.2 mmol) £»Lfc 0 r^SiS^^, N 2 #HtlTt-T»L W?4. 5B#» 
fib, «IU ^LTK^Tt--C«JHIi-5t, m£j£#Jtf s #b*Lfco # 

ft* 4 .. 72- 

74°C; IR (KBr) 3089, 1619, 1610, 1503, 1496, 1322, 
1275, 1090, 1071, 7B0, 741; *H NMR (CDC1 3 ) 5 B.02 (1H, 
s), 7.32 (1H, t, J = 8.0), 7.18 [1H, d, J- 8.0), 5.81 
(1H, d, J = B.0), 4.04 (3H, s) . C«H,NOiC?ia« 
*t#*£: C, 64.42; H, 4.73; N, 9.39. StflUMl : C, 64.40; 
H, 4.84; N, 9.31; m/z {El) 149 (M* + 1, 100%). 



(3S, 4R, S)N-(7 y/^^*;^^)-3-7 5 / -4-t Kn^r^-4-(2-(7-^ 
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/>65a(548.6 mg, 3.68 mmol) (DfekTHF (18. 5 ml) (D&Wffifc^ N2 Ti^"C\ -78 
°CT\ ^^r^y^(D1.56M(7)n-^f-/HJ^^A(2. 47 ml, 3.86 mmol) SrjjST L"C 
, Hfe^#feL»M^«L7c 0 -78°CC205>M^L^^, mfctLX, M 
7XMgBr 2 0Et2 (1.045 g, 4.05 mmol) %WJ}\\ Vfc a # btLfc^J— 2S£^£ -4 

5t*"T?lg«>, *LT15#RBJ£#Lfc 0 r <E>£]£21^£ -78°C£ t?S 

(S) -Alloc-Asp(t-Bu) Hi b (946.4 mg s 3.68 mmol) <Z)THF(18. 5 ml)^Sr 
ITLfco ^<73SiS^ ^-78°Ce30^}t#L s ot*-cig«>, ^ttl« 

&5%1$S8H- MJ ?i»(3.5 ml)"C^±L, &V^T\ THF&^TfcTBfc* Lfc 

0 nhfitLMmmm^, »fuy(x6)ti^Lfc 0 ^tib<^m^w 

L"C, ft^J^l. 8 g £#/c 0 775/> / ^^O-7F^77^-(40: 60(^1^^ 
/Ix/^def-y)^ J; 19 , C-4"CK>, M 
>fk^K>^/H.21g (81%)&#fc 0 

IR (CH 2 C1 2 ) 3425, 2983, 1725, 
1504, 1290, 1157, 1101; J H NMR (CDCl,) 6 7.35-7.19 (2H, 
m) , 6.89-6.81 (1H, m) , 6.00-5.57 (2H, m}, 5.32-5.05 
<3H, m) , 4.68-4.35 (3H, m) , 4.01 (3H, e) , 2.86-2.59 
{2H, m) , 1.45 (9H, s) , 1.41 (9H, b) ; 13 C KMR (CDC1 3 ) i5 
171.18, 171.09, 165.80, 165.30, 156.71, 156.60, 145.65, 
142.76, 142.71, 140.82, 140.72, 133.23, 125. Bl, 125.72, 
118.41, 118.21, 113.07, 112.87, 108.95, 82.16, 70.28, 
69. 9B, 66.52, 66,39, 57.03, 52.57, 52.29, 37.83, 36. B6, 
28.65. CH*NUO, O.fe hUO , - , <v z n |t X <1 : C, 57.57; H, 
6.57; N, 6.72. **'J {I : C, 57.49, H, 6.34, N, 6.60. M.S. 
(+ FAB); 407 (M* + 1); 351, 307, 154. 

(3S, 4R, S)N-(T !Jy>^-^V*y>^^y>)-3-r ^ /-4-t Knde->-4-(2-(4-^ 
h^r^yy>ty y ^)) ^ y&t-^/K66b) 66a{;io^Tfaj£Lfc#S; 

WotiiL-c, c-4-e<7) N VT*TV*^—w&.fo<Dm&tmt ut, sit 

^3<Z>^/H.29g (26%, 0lRLfct±]^«^-<-^^LT68%)^#/c o 
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IR (CH Z C1 2 ) 

3400, 1725, 1625, 1505, 1369, 1354, 1281, 1263, 1226, 
1158, 1092, 1048; *H NMR (CDC1 3 ) 6 7.34-7.24 (1H, m) , 
7.16 (1H, d, J c 8.2), 6.79 (1H, d, J = 7.9), 6.00-5.50 
(2H, m), 5.30-5.05 {3H, m) , 4.70-4.35 (4H, m) , 4.02 
UH, s), 2.90-2.45 (2H, m) , 1.45-1.41 <9H, 2 x b) . 
CaoMxbN.07 0.<\-H^O \z -mx*> i-\%i± : C, 58.07; H, 6.53; 
N, 6.77. %m\l t C, 58.09; H, 6.41; N, 6.63. M.S. 
(+ FAB); 407 (VI* + 1, 88%); 351 (100). 

(3S, 4R, S)N-(N-Ti?f-^-(S)-(0-H = ^^5 : -/^f-n^^^)-(S)-/^iJ 
S)-r7^)-3-7;/-4-t Kn^->-4-(2-(7-^ h ^^y/^rf/ U ;V)) 
y^ymt-y^^(67a) 0 -<>y>^y-/^66a(481. 9 mg s 1.19 mmol) $o £t>*Ac- 
Tyr^BuJ-Val-Ala-OHCSSe. 3 m g> 1.30 ml) (Dfflfc* ^ W (3. 5 ml) £5 J; TfDW (3. 
5 ml) (Dfflfflffifc\Z.^ \f7,(V ]} 7x^X7^y)A7^^(H)^n7^ K( 
18.0 mg)^|%V>T, h y^f/^XW Ky^ K(0. 80 ml, 2.96 mmol)£MTL 
fc 0 t Kndr^yy h U 7/- M320. 4 mg, 2.37 mmol)£»U 
»0°C£-e^£PL/c o i-if;P-3-[3-(^yW^)yn tVH^/^v^-f 
?MI(278.2iDg, 1.42 mmol)£»U - ©«i^Sr^m*"CS«>T, 16. 

S^«b(MgS04), ittiiU -?:LT*^Tf-Tit«§-f 5 , to»2. 0 g 
<£ 19 , efe(D@f*t LT, SM{t^844. 0 mg(94%) &#fc 0 
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ft*.* 2D5°C; IR CKBr) 
3399, 3304, 2977, 1729, 1643, 1506, 1367, 1290, 1161; 
l H NMR (d 6 -DMSO) 5 8.24-7.78 (4H, m) , 7.43-7.32 (2H, m) , 
7.23 (2H, d, J - B.5), 7.16-7.07 (1H, m) , 6.93 (2H, d, 
J - 8.5), 6.52, 6.40 (1H, 2 x d, J - 5.5, J= 5.0), 
5.03, 4.78-4.49, 4.45-4.16 (5H, brt , 2 x m) , 4.05, 4 . D4 
(3H, 2XS>, 3.08-2.35 (14H, m) , 2.11-1. B9 (1H, m) , 
1.83 (3H, £), 1.49-1.32, 1.15, 1.0-0.81 (27H, s, 2 X m, 
J= 7.0);* 13 C NMR (d 6 -DMSO) 5 175.55, 175.18, 173.88, 
173.75, 173.05, 169.23, 157.28, 148.55, 146.16, 143.21, 
136.63, 133-55, 128.87, 127.17, 115.78, 111.92, 84.02, 
B1.50, 71.40, 61.15, 60.05, 57.79, 53.39, 51.62, 43.76, 
40.52, 34. 5B, 32.52, 31.60, 26.35, 23.11, 22.71, 21.76. 
CaiHwNrO,. D.S H.O m it # -fl : C, 61.40; H, 7.40; 

N, 9.18. fcJS'HS : C, 61.43; H, 7.31; N, 9.07. M.S. 
{+ FAB); 754 (M* + 1); 698, 338, 267. 

(3S, 4R, S)N-(N-Tir^/W(S)-(0-^H^^/^n->^/^)-(S)-/^U ^/M 
S)-77^^)-3-7>y-4-t Knde->-4-(2-(4-^ f^r^yy^f / 

Lt, mmik&mi. 05 g 04%) 

210-213 e C (dec); IR (KBr) 3284, 
2977, 1736, 1691, 1632, 1536, 1505, 1452, 1392, 1367, 
1258, 1236, 1161, 1091; l H NMR (d 6 -DMSO) S 8.20-7.75 
(4H, ra), 7.40-7.10 (4H, m) , 7.00-6.80 (3H, m) , 6.45, 
6.34 (1H, 2 x d, J = 5.3, J = 5.0), 5.00-4.10 (5H, m) , 
4.00, 3.99 (3H, 2 x s) , 3.00-2.25 {4H, m) , 1.95 (1H, 
ra) , 1.78 (3H, S), 1.39-0.80 {27H, m) . C«Hr>NrOi« O.SHlO 
U->t»l*> tt : C ' 61 - 40 ' H ' 7.40; N, 9.18. £ M<£ : C, 

61. 5B; H, 7. 38; N, 8.91. M.S. {+ FAB); 754 CM* + 1, 
30%) ; 72 (100) . 

(3S) N- (N-T ± f/W (S) - (0-f|3^f^f t 1 " (S) -/^ V ~;l<- (S)-77 

- - ;V) -3-T 5 7 -4- (2- (7-7 h 3r 7>f" 7 U />) ) -4-7r^ 7 7' 7 7^t-7' 

f-/>(68a) 0 773- 767a (641. 0 mg, 0.85 mmol) 0)Mfc* ^ V V (46. 0 ml) K>jf 
Dess-Martinf^(l.082g, 2.55 mmol) (Ireland P> , J. Org. Chem. 
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, 58, 2899^—^(1993^) ;Dessb, J. Org. Chem. , 48, 4155—4156M (1983^ 

■7-Ml : 1, 86.0 ml) tmm^/^ (86.0 ml) t^m^Mi-r^m^, 1 Wfflffi 

|£ML(MgS0 4 ), ffliilU ^Ltl^Tt-tliLt, ft«t)660. 0 mgSr#fc 
efe(7)@f*tLT, ^Mft ^#)636. 0 mg(100%)£#fc o 



6t& 209 e C; [a] B 24 -21. S e (c 0.16, y <? / - /t, ); IR 
(KBr) 3395, 3294, 2977, 1722, 1641, 1535, 1505, 1161; 
: H MR (CDClj) 5 8.43-8.16 (1H, m) , 7.97-7.62 (2H, m) , 
7.49-7.14 {3H, m) , 7.08-6.95 (3H, m) , 6.89-6.73 (2H, 
m) , 5.81-5.68 (1H, m) , 5.16-4.86 (2H, m) , 4.53 {1H, 
brt), 4.03 (3H, s), 3.16-2. 84 (4H, m) , 2.11-1.84 (4H, 
m), 1,46-1.14 (21H, m) , 0.92-0.78 (6H, m) ; 13 C NMR 
(CDC1 S ) 5 186.28, 173.39, 171.90, 171.19, 171.03, 
169.89, 156.43, 154.75, 146.32, 142.88, 140. S8, 132.31, 
130.54, 126.98, 124.73, 114.95, 111.42, 82.44, 78.71, 
58.92, 57.20, 54.91, 53.47, 48.77, 39.43, 38.15, 32.79, 
29.44, 28,60, 23.55, 20.27, 19.70, 19.34. M.S. 
(+ FAB); 752 (M" + 1); 696, 336, 265. 



(3S)N-(N-r-t^yw(s)-(0-f|HJK^y^n V^)-(S)-/^ U ~;v-{s)-Ty 

~~;v) -3-r 3: y -4- (2- (4- * b ^ ^ y - y y />) ) -4-^ y :/ ^ y ^t-y 

^(68b)£, h^68a^oV^TfE3iliLfc^MoTPSLT, 6£<£>@ft£ 
LT, S«^5420 mg(55%)£#fc 0 
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5**. 211-213»C (^ff?); [a] D 2 < 
-23.9° (C 0-82, tvi-Jl. ) ; IR (KBr) 3277, 3075, 1723, 
1690, 1632, 1530, 15D6, 1392, 1366, 1269, 1234, 1160, 
1094; : H NMR {CDClj) 5 B . 15 (1H, brs} , 7.7 (2H, brs) , 
7.46 (1H, t, J - 8.3) , 7.24 (2H, d, J « 8.3) , 7.10 (1H, 
brs), 7.03 (2H, d, J = B.3), 6.83 (3H, m) , 5.74 (1H, q, 
J = 6.9), 5.00 (2H, m) , 4.51 (1H, t , J = 7.0), 4.07 
{3H, s), 3.20-2.95 (4H, m) , 2 . DO (4H, tn) , 1.42 (3H, d, 
J - 6.8), 1.35 (9H, e) , 1.23 (9H, s) , 0.B6 (6H, d, J = 
6.7). M.S. (+ FAB); 752 (M* + 1, 7V) ; 72 (100). 

(3S) N- (N-rtf/W (S) XX i/^/U- (S) -/<]) (S) -T y ——/V) -3-T s: 7 

-4-(2-(7-7 h^^-<> y>^y' V ^))-4-t^y^^y h (69a ; R) 0 x^r 
7>68a(600.0 mg, 0. 80 mmol) <DM.it* W/ V V 1 : 1?H^K65 



•7h^77^-(95: 5~80 : 20<£>^ffi<£>ifrf|^ ^ U ^V-z^M-i 19 % £ 
fe«Stt@f*i: LT, ^®ffc^420.8 mg(83%)&#fc 0 :©Mii, CDs 0 
D^-m, 7-f^Kc 50%)^j;t>^(DrV^ n^ryt Ml(C-4t©2o©I 

#W ; [a]»"-33.2 e Cc 0.17, y-?/-^ ) ,- IR (KBr) 

3300, 1715, 1658, 1650, 1531, 1517, 1204; *H NMR (CD 3 OD) 
5 7.4G-7.19 (2H. m) , 7,16-6.91 (3H, m) , 6.70-6.59 (2H, 
in), 5.62-5.49 (1H, m) , 5.00-4.72 (1H, obscurred m) , 
4.69-4.51 (1H, m), 4.49-4.08 (2H, m) , 4.05-3.89 (3H, 
m), 3.16-2.47 (4H, m) , 2.05-1.78 (4H, m) , 1.41-1.11, 
1.05-0.70 (9H, 2 x m) . Cj.H«N«Oi. - JKO r-7i>t») st!f 

M : C, 53 .67; H, 6.25; N, 10.10. ^fS'J-fi: C, 53.76; H, 
5.56; N, 10.28. M.S. (+ FAB); 640 (M* + 1); 435, 147. 

(3S) N- (N-T ± "ff^~ (S) -f" a V^/W (S) U ^/W (S)-77 - - />) -3-T 5 7 
-4-(2-(4-7 h^r^-<yy>f-y U/V))-4-7rdryy>y^t-^'^(69b ; S) 
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^69a{CoV^TfE3zliLfc^feMoTMMUT, «I4<«M^5252 mg(96% 

TWc 0 r(D«t)fi, d-6 DMSOTO, |-©WiLT#ftLTl/^ 0 

at*. 200-203°C <^¥); [a] „ 14 
-38.0* (c 0.23, X*;-/J^.)/ IR {KBr) 3269, 2966, 1716, 
1713, 1658, 1634, 1548, 1517, 1506, 1461, 1453, 1393, 
1369, 1266, 122B, 1174, 1092; J H NMR (d 6 -DMSO) 5 9.20 
(1H, brs), 6.71 (1H, d, .7=6.2), 8.10 (2H, m) , 7.83 
<1H, d, J - 8.7), 7.61 (1H, t, J = B.2), 7.46 (1H, d, J 
= 8.2), 7.08 (3H, m) , 6.65 (2H, d, J = 8.3), 5.50 (1H, 
q, J =6.5), 4.50 (1H, m) , 4.37 (1H, m) , 4.20 (1H, m) , 
4.05 (3H, s), 3.09-2.77 (4H, m) , 1.94 (1H, m) , 1.79 
(3H, s), 1.23 (3H, d, J = 7.0), 0.82 (6H, m) . C*HnNrO.. 
|.5 H.O l--->^z*> : C, 55.85; H, 6.05; N, 

10.51. fciM-fl.! C, 55.21; H, 5.69; N, 10.13. M.S. 
(+ FAB); 640 (M* + 1, 22%); 107 (100). 
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(3S)N-(T ]) /vir^-sJ) frtf—M-s-Y 5 /-A-ir^r y-5-(l, y-2-7 
^ - /H ^/^de ->) ^ >- y VWtt-y'^-JV (80) 0 (3S) N- (T U V# 

)-3-r^ y-5-y*n^-4-^y^yy ygit-y^Mwo 93 16710) (2. 17 g % 6.20 

mmoDfD-^y =3-/V^/VJ*T % K(30 ml) <£>jf 7s/>ffc#!J ^(792 mg, 

13. 6 mmol){>l^CV^-C-<yyV^ d r^(l.02g, 6. 82 mmol) L/c 0 
fe£l40^«U 7K(50 ml)t?SJS^ihb, ^LTSixf;K2X50 ml) t? 
ffittibfc 0 rtLb(D,m^^i±-/c^r»t±Jt)^> 7K(4 X50 ml)-C\ 
^y(50 ml)-e»Lfc 0 rftb&lfc&UMgSOO, ^LT^-fS^ 

rM77^^^n-7 h y' y 7 ^ — (^^ff <D20~45% (DM 
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[o] D " -35.0° (c 
1.41, CH 2 C1 Z ) ; IR [ 11%. J 3359, 2981, 2938, 1752, 1740, 
1726, 1712, 1512, 1369, 1285, 1177, 1053, 991, 939, 
€88; : H NMR (CDC1 3 ) 6 8 . 15 (2H, m) , 7.66 (1H, m) , 7.53 
(2H, m), 5.90 (2H, m) , 5.33 (2H, m) , 5.31 (1H, d, J - 
16.9), 5.18 (1H, d, J = 16.9), 4.63 {3H, m) , 3.03 (1H, 
dd, J = 17.3, 4.6), 2.74 (1H, dd, J - 17.3, 4.9), 1.44 
(9H, s). MS (C.I.) 420 (M* + 1 20%); 364 (100). 

(3S)N-(T ]} iV^-yjj ;VT$=.;V)-?>-T V^V^V 
|ftt-^y>(81) 0 «7V^80(2.40g, 5.71 mmol), fF7t Ko "7^^(200 ml) 

0 Ztlb<DW.fy&t>&1tj}18m\ti®l&, -fy^y(100 ml)"C}5fci£U |£SL(MgS 
04), ^LTllLto :©a«77y^^nvh^77^(^f^ 
(7)10~60%(DM^^)^j; ^ffigi-f^, &Hfe<Z>^/H.48g (90%)tfS# 

ra] D Z0 -5.9° (c 1.06, CHjClj) ; IR ( ) 
3345, 2981, 2936, 1739, 1725, 1712, 1692, 1515, 1368, 
1259, 1158, 1051; 'h HMR (CDC1,) 5 5.92 (2H, ta) , 5.30 
(2H, tn), 4.36-4.69 (5H, ra) , 3.05 (1H, dd, J= 17.4, 
4.3), 2.93 (1H, t) , 2.70 (1H, dd, J = 17.4, 4.9), 1.43 
OH, s) . Cm H*N,0» • O.^H.O |- i « It Ifffl : C, 53.51; 
H, 7.43; N, 4.80. *jfJ! , J<f&: C, 53.61; H, 7.18; N, 4.71. 
MS (C.I.) 280 (M* + 1, 87%); 232 [100). 

(3S)N-(T ]) /Vir^-y^J 5 7-5- (2, n o7i^/M h ^ 

^)-4-^-dry-<y^^^t-'7 , '5 : -^(82) 0 7^3- y>81 (1.44 g, 5.01 mmol) , 3 
*7\Y2, n n^yv?/]^ (Abraham J. Chem. Soc. , 1605~1607^<— v? (1936 

¥))(4. 31 g, 15. 0 mmol), 8fcfW&(2.32g, 10. 0 mmol) £5 £ t>*>^ n n 7 ^ V (2 

£PU 7X(50 ml)"C#3RU &^T\ M^^(50 ml, 25 ml)t?ttt±i 

Lfc 0 r^^JfSr, 7X(50ml), ^t*Zf7^ V (50 ml)t?^L, &0feL(MgS 
0 4 ), ^LTiiLfco :©H«777^^Y^^77^Kfy^ 
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<Dio~ioo%<DS^Sfe^^)^<t MfeW^/H.65g (74%) 

+8.8" (C 1.13, CH 2 C1 2 ); IR ( A* ) 3339, 2980, 
2935, 1724, 1712, 1503, 143B, 1368, 1246, 1156, 1106, 
770; 'HNMR (CDClj) 6 7.33 (2H, m) , 7.22 (1H, dd) , 5.92 

(2H, m) , 5.28 (2H, in), 4.87 (2H, tn) , 4.67 tlH, m) , 4.5B 

(2H, br d), 4.56 <1H, d, J = 16.9), 4.31 (1H, d, J = 
16.9), 3.04 (1H, dd, J = 16.7, 4.5), 2.77 (1H, dd, J = 
16.7, 4.9), 1.40 (9H, s) . C«H« 01 * KJ. Ob 0.^ H - 0 i= ■> o x O 

ft^ll : C, 53.28; H, 5.70; N, 3.11. it i C, 53.15; 

H, 5.52; N, 2.98. M.S. (C.I.); 446 (M* , 27%); 390 

(100) . 

(3R, S)N-[N-7i^/Mf/^^*/^^/WN7^^77^^]-3-7^ 

0 N-7^^^y ^/^^V#/^tfwW^y ^^Ty^^(637 mg, 1.98 ml)<D7^ 
h7tKo77y(40 ml)*3j;07K(l ml) (DjfM^, 1- (3- ^V>T ^ 7 
7n }f/V)-Z-^/ViJ/V^M 5 K±^J^(379g, 1.98 mmol) £5 Ml- 1 Kndf 
V-<yy h ij Ty-/K486 mg, 3.60 mmol)£»L/c 0 :_<Z>21^&15#Kj£ 
#U ^-7^/^82(802 mg, 1.80 mmol) & £t>* If* ( hU 7 :r 7 

^y)/V^^(II)^n7^F(S5 mg)^»Lfc 0 20^>P^^^fco 
"C\ h y T^/l^X/^ Ky^ K(785 mg, 725 1 , 2.70 mmol) SrflST U 
fd#»3.75B^«U lU(Dm.m(50 ml)^RjtW±Vtc 0 

L(MgS04), ^Ltlilfc, r©i«77 7^^a-7b^77^-(l 

0~30%©ftixf;v-^nn^^ :/) M «£ 9 *t§H- 5 £ , ^Hfe(D®f*941 mg 
(79%)^#btLfc 0 
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148-52°C; IR (KBr) 3287, 3070, 1730, 1691, 
1641, 1536, 1369, 1289, 1247, 1156; »H NMR (CDCl 3 ) 5 
7.33 (BH, m), 7.23 (1H, dd) , 6.61 (1H, br, d) , 5.42 
(1H, br, d), 5.11 (2H, s), 4.85 (3H, m) , 4.50 £1H, m) , 
4.40 C1H, d, J =16.9), 4.26 (1H, d, J -16.9), 4.02 
UH, m>, 2.99 (1H, dd, J = 16.8, 4.7), 2.73 (1H, dd, J 
= 16.8, 5.0), 2.09 (1H, m) , 1.37 (12H, m) , 0.96 (3H, d, 
J = 6.9), 0.91 (3H, d, J = 6.8). C»H«C|.NiOi O^t-UO 
)Zr?^X* st 3C -fl : C, 57.25; H, 6.23; Cl, 10.57; N, 

6.26. £fc'H|t: C, 57.18; H, 6.23; Cl, 10. 5B; N, 5.95. 
M.S. (+ FAB); 667 (M* 1, 1%); 666 (3), 159 (25), 91 
(100) . 

(3R, S) N- [N-T ± f/HH-7* T^f" P ^/^) ✓ < y ~ ^/VT 7~~/V\ -3-T ^ 
7 -5- (2,6-^nn7i ^/V ^ ^/^^ $✓) -4-^ V^y^ VWtX--?^->V (83b) 

R*£ 184-6 B C; IR (KBr) 
3282, 3075, 1736, 1690, 1633, 1536, 1508, 1366, 1236, 
1161; l H NMR (d 6 -DMS0) 6 8,49 (1H, d) , 8.14 (1H, d) , 
8.08 (1H, d) , 7.84 (1H, d) , 7.43 (3H, m) , 7.14 <?H, d) , 
6.83 (2H, d), 4.71 (2H. s) , 4.51 (2H, m) , 4.36 (2H, 
dd) , 4.17 (2H, m) , 2.93 (1H, m) , 2.73 (1H, m) , 1.94 
(1H, m), 1.74 <3H, s) , 1.37 [9H, s) , 1.23 (12H, m) , 
0.83 (6H, m). M.S. (+ FAB); 793 (M* 1, 4%); 737 (5), 
681 (1), 178 (40), 159 (45), 136 (100), 107 (40). M.S. 
(- FAB); 792 (20), 791 (40), 447 (100). 

(R, S) N- [N- ( y =c ^>vjf^ *s) 77 ;utf=.;u/< V =./VT y -3-T 5 

7-5-(2, o 0 71=^^ f /Vt^^)-4-t^y^>?yi(84a ; V) 0 ^y 

7V>83a(918 m g> 1. 38 mmol) (D\/y nn^ X^MW'Mm^, h V 7;^nfti 

(5 mi)^»ufc 0 z<Dm&®>*2.5mmm&u iitutu 
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It £ 156- 

60°C; IR (KBr) 3282, 2965, 1702, 1694, 1642, 1536, 
1438, 1246, 1230; 1 H NMR (df-DMSO) 5 8.48 (1H, d) , 8.09 
(1H, d), 7.47 (9H, m), 5.02 (2H, s) , 4.70 {2H, s) , 4.49 
C1H, m), 4.37 <2H, dd) , 4.27 (1H, m) , 3.88 (1H, m) , 
2.75 <1H, dd) , 2.54 (1H, dd) , 1.96 (lH, m) , 1.19 (3H, 
s), 0.84 (6H, m) . CHutkNiOi O.fH.Ol-.-jL.^ n it^i : 
C, 54.27; H, 5.53; Cl, 11.45; N, 6.78. &8IH£ : C, 
54.49; H, 5.39; Cl , 11.33; N, 6.73. M.S. (+ FAB); 610 
(M* 1, 10%) ; 91 (100) . 

(R, S) N- [N- (T ± =f xx i/z^/W* U ~/VT -3-T ^ / "5- (2, 6- 

fit*. 165-8 e C: IR (KBr) 3295, 
2968, 1733, 1642, 1517, 1438, 1231, 1105; 3 H NMR (d e - 
DMSO) 9.2 (1H, br, s) , 8.48 (1H, br, d) , 8.14 (1H, 
br, d) , 8.02 (1H, br, d) , 7.81 (1H, br, d) , 7.45 (3H, 
ra) , 7.02 <2H, d) , 6.62 (2H, d) , 4.70 <2H, e) , 4.12-4.53 

(3H, m) , 3.60 (3H, m) , 2.51-2.92 (4H, m) , 1.96 (1H, m) , 
1.75 (3H, s), 1.21 (3H, d) , 0.83 (6H, m) . Cn H«CU n + Qi 

H,Or-7u itr> StX-ffi : C, 53.22; H, 5.76; Cl. 10.14; N, 

8.09. fcjR'Mit: C, 53.33; H, 5.54; Cl , 10.02; N, 7.B5. 

M.S. (+ FAB); 682 (M*-2, 30%); 681 (67), 158 (100). 

(- FAB); 680 (45), 679 (100). 
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22e, 54b, 54 j , 54k, 57b, 85, 86, 87, 88, 89, 
90, 91, 92, 98, 102a-c, 106a-c, 108a-c, 114a, 114b, 
115, 121, 125a, 125b, 126, 127, 128, 129, 13D, 131, 
132a, 132b, 133, 13Sa, 135b, 136, 137, 138, 139, 140, 
141, 142, 144, 145, 146, 147, 148, 149, 150, 151, 152, 
153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 
163 

t-o^T, ^L/c 0 >fb^22e, 54b, 54 j\ 54k*5 j; 057b(D#3tfi, MMM 5 
KJ^M) 1C S0 (^M) 



22e 0.19 >20 

54b 20 

54k 6 . 6 

57b 2.2 

95 0.0035 9.8 
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136 1.0 

137 0.04 0.25 
13B 0.375 

139 0.350 2.0 

140 0.87 >30.0. 

141 0.670 

142 1.75 

144 0.32 >20.0 

145 0.34 8.5 

146 0.16 3.8 

147 0.26 8.5 
14 B 6.3 3 0.0 

149 14.0 >30.0 

150 10.0 30.0 

151 13.0 30.0 

152 8.8 

153 0.24 

154 0.042 2.4 

155 0.023 

156 0.001 2.7 

157 0.26 

158 1.1 

159 0.0017 8.0 

160 0.145 2.25 

161 0.011 

162 0.0025 

163 0.002B 1.2 



126, 127, 128, 129, 135a, 135b, 137 
144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 
155, 156, 157, 159, 160, 162. Jttt* 163 
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^t)132a N 132b, 139, 140*5 «fctfl4l£\ 47a<D&J&\Z.m^tcjjfekMU<D]j 

oblb, J. Am. Chem. Soc. , 116, 2348~2355^— (1994^) „ \\&fylUl(D\ti$& 
W%\±s SiTi^W^(D£. 5 tL-T#fc : Wyvrattb, Pept. Struct Funct. Proc. 
(8th Am. Pept. Symp. ) , (1983^) * fc te3KH#fFi§4415496^- 0 
o 

H © 

O 

H o ; 
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>fb^#j22e, 54b, 54 54k*5 J;tf57b£, MMM 5 ^fE3£<D «t 5 fH UT, ^ 



102a, 102b, 102c, 106a, 106b, 106c, 108a, 108b, 108c, 
114a, 114b, lis, 121, 125a, friw 125b 



n- (N-r n y ^/w (4 (R)-ry v:/n y ) -3 (s) -r 
5 y-4-^-dry^^y^(85) 0 

IgA. N-^H^^ h ^^*;^-/M(R)-7 U ^t^r^^n U y o 60%7K 
h U 17-M3. 36 g , 84 mmol) (DMtKt" t KD77 ^100 ml fcl, N 

-^H^h ^#/I^~M4R)-fc Knde^y 0 n y y(9.25g, 40 ml)^»L 
, g£t2lWtfLfc 0 r©M^lftry;W(6.9 ml, 80mmol)£»L 
, 6B£Mjt$ftLfc 0 ^(DU&VO*, 7kft(Dm\\^£ ^KJSf^ltU M 

h y ^t«L, ^LtS|xf/H2 X150 ml) "Cfttti Lfc 0 ^tL^cDli.^ 
^-frfctttii^^MTXM^- h y 7^«L, ffltiiU ^ttllHt^ $ 




85, 86, 87, 88, 89, 90, 91, 92, 98, 




-308- 



(309) 



10-504285 



b \mm-t& ^tt£<, mm^m 5 g &#fc 0 

1 H NMR (CDC1 3 ; H K ■* t H ) 5 5.92-5.82 (1H, 

m), 5.3-5.14 (2H, m) 4.5-4.31 (1H, n) . 4.16-4.05 llH, 
m), 4.04-3.9 (1H, m), 3.79-3.5 (3H, m) , 2.43-2.2 

(1.5H, m) , 2.15-2.10 (0.5H, m) , 1.45 (4.5H, a), 1.35 

(4.5H, s) . 

IgB . 4(R)-T y /^^v^n U y^f;vx^r;HiS„ N-Jg=fX:/ h ^ 
V-4(R)-T !J /Vt^^yn y >( 5 g , 18. 4 mmol) f&fiM ^ / — M4M50 
mitt, 6^ffi3t^Ufc 0 ^Mt^TKlILT, SIftp"ft t LT 

' J H NMR. 

<CDC1 3 ) 6 5.83-5.72 {1H, m) , 5.24-5.14 (1H, d) , 5.13- 

5.08 (1H, d), 4.55-4.3 (3H, ra) , 4.25-4.15 (1H, m) , 

3.9 (1.5H, s>, 3.78 (1.5H, s) , 3.7-3.28 <3H, m) , 
2.45-2.32 <1H, m) , 2.2-2.05 (1H, ra) . 

X@C. N-rtf/l/fni/^U ^-(4(R)-7!)/^^rV7"n 
^rrv^TVK 4(R)-7U/^7/D!Jy^f^x^T;«S(l.05g, 4.75 m 
mol)&«£tJ*N-Ti?^/I«'-Tyr-Val-0H(1.68g, 5.21 mmol) i/^DD^^yioi 
K©1 : lfH^JlO ml^?g$?U ^LtO^tftiL 
fc 0 r<DM?I^(-> y^°t3 fcV^fvVT ;y(l ml, 5. 93 mmol) 

U f^T, N-t Kn^V^yy' h U 769 g , 5.69 mnol)^3«tT^l-(3 

-P^ ^f-JVT % J Zfn \f}V)-S-^JVtlJVif^ys( 5 FSSSfl. 18 g , 6. 2 mmol) 

Lfc 0 ^(DRjt^^mm^ ^150 mUZ.m%\ ^;LT^50 ml<7>7K, 10%5i»K 

mi- h v vj*&£mo%m&iWtt b v ?j*vmn,K. 0 h y 

n 7 ^ W7 * 7 1° y (100 : 3 : 0. 5) vmShr^y 7r^^ov^ 
7 7>f-(Jl«J;?))»$SlLT, Sift^780 mg&#fc 0 
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'H NMR (CD 3 OD)6 7.02- 
C2H, d), 6.67-6.63 (2H, d) , 5.95-5.85 (1H, mj , 

5.34-5.27 (1H, d) , S. 16-5. 13 (1H, d) , 4.53-4.38 (3H, 

m), 4.28-4.22 (1H, m) , 4.12-3.97 (3H, m) , 3-82-3.73 

<1H, m) , 3.72 (3H, s) , 3.04-2.68 {2H, m) , 2.85-2.72 

(2H, m), 2.45-2.34 (1H, m) , 2.08-1.95 (2H, ra) , 1.92 

(3H, s) , 1.00-0.92 (6H, 2 x d) . 

IgD. N-(N-7tf o y ^/W(4(R)-7 >) /^^r^/n U =-/V) 

) -3 (s)-r 3: ; yfy >m%^M'7<?;i>^x j r;i>± * %;w^s y 0 n-t ± 

f^fni/^/w^ ~;v-{a-t ^) /vir^c-yfn V y)^f^x^ j- ?v{no mg, l. 
57mmol)£, *r h 7 t Ko 77 ^20 mlfc £Xiy ? / — ^4 ml^»L/c 0 r 

<Z)^tJ^7X«y ^!7i» (145 m g> 3.46 nmol) grgfc&PU Lfc 0 2 

rnmm-&'&, m^x\ 7R5 mi^M^^so mi<z>iw-c#Bsu 

%M LT, «^T^T«^ii:T, &430 mg£f#, 
Lfc 0 

N-7t f/Pfn U ^/H-T D /^^f V7"d U y(420 mg % 0.88 mmol) 

$o£m-T ^ y-4-t^yiiIHS^f^x^f/^ ^ *;W^/y (184 mg, 0. 

8 mol, Graybillb, Int. J. Protein Res. , 44, 173— 82-<— (1994^) ) \ZL £ 

19, efe©# H B H f@frtL-C, SJUfc-B^lOO mg(20%)Sr#7t o 

NMR <CD 3 OD) 6 7.24-7.2 (1H, m) , 
7.04-6.97 (2H, d) , 6.73-6.65 (2H, d) , 5.98-5. 85 (1H, 
m) , 5.35-5.24 (1H, d) , 5.17-5.12 (1H, m) , 4.12-3.98 
(2H, m) , 3.72-3.67 (1H, m) , 2.98-2.92 (3H, m) , 2.38- 
2.32 (1H, m) , 2.1-2.02 (2H, m) , 1.92 {3H, s) , 0.98- 
0.89 (6H, 2 X d). 

IgE. N-(N-Tir^/^n->^/w^!J ^/w(4(R)-T V M^srfxi \) 

)-3(s)-r 5 /-4-^ yy^ym(85) 0 N-(N-TW/^n^/w^y -/w(4(r 
) -r y y^^-^^n y ) -3 (s) -r^y -4-^ y ^ vm%^My^^ * 

7vH^#/w^/y(ioo mg)£ % ±|B<D«t 5 MILT (HJfefll 3 , ik&m. 
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ISO, ig«^544.2 mg(53%)£#fc 0 

3 H 

NMR (CD 3 OD) 6 7.04-6.97 <2H, d) , 6.72-6.65 (2H, d) , 
5.97-5.8G (1H, m) , 5.32-5.25 (1H, d> , 5.17-5.12 (1H, 
d), 4.62-4.40 (3H, m) , 4.30-4.13 (2H, m) , 4.12-3. 9G 
(3H, m), 3.75-3.68 (1H, m) , 2.99-2.92 tlH, m) , 2.78- 
2.70 {1H, m), 2.70-2.48 <2H, m> , 2.35-2.30 (1H, m) , 
2.17-1.95 <2H, m), 1.92 <3H, s), 0.98-0.88 (6H, 2 x 
d) . 



N-r f/w (s) y (4- (s) --7 31 / ^ v) y n y ^3 (s) -r 5 / -4- (7- 
* hdrv^yy>f-y-/w2-^^)-4-^-^y^^y^(86) 0 N-r-fe^zw(s)-/^ 




86 
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: H NMR (DMSO-d e ) 8 8.75(d. 1H) , 7.6-7.2(m, 



4H) , 7.0-6.B(m, 4H) , 5.5(m, IH) , 5.05(s, IH) , 4.5(t 

1H), 4.29(t, IH), 4.0(s, 3H), 4.0-3.B(m, 2H) , 3.0- 
2.B(dd, 2HJ , 2.3(m, IH) , 2.09{m, IH) , 1.95-1.8(m, 
2H) , 1.78(s, 3H) , l-0.7(dd, 6H) . 



N-Ti?f-/^(4-(R)-7^y *i/)zfn ^/H(S)-7; /-4-(7-y h^V^^V 
^ f - y '-/H-^f />) y :/ y V M (87) 0 N-T ± f/W (S) - (4- (S) -7 ^ 7 ^ 



8.76 (d, IH) , 7.6-7.2(m. 4H) , 7.0-€.9(m, 4H) , 5.55<m, 
IH) , 5.45(ro, IH), 5.0(tn, 2H) , 4.56(t, IH) , 4.40(t, 
IH) , 4.0(s, 3H) , 3.9(dd, 1H) , 3.76(d, IH) , 3.64(d, 
1HJ , 3.1-2.9(m, IH) , 2.B(m, IH) , 2.50(m, 1HJ , 2.3- 
2.2(m, IH) , 2.09 (m. IH) , 1.95 and 1.75(2 x s, 3H, 



v ? />)r-fc^ L />-3(s)-r ^ y-5-t Kn^v--4-7r^y-<yy y^(88) 0 n- 




87 



] H NMR (DMSO-d t ) 5 9.1 (d, IH) , 
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2-(6--<y^-l,2-^t Kn-2-.^-^ y-3-(3-7^^^y°n \fir=-^)T 5 7-1- 



B.40<d, 1H) , 8.20{s, 1H), 7. 4-7. Km, 11H) , 6.18(s, 
1H), 4.72{m, 1H>, 4.65-4.5(q, 2H) , 4.4-4.2<dd, 2H) , 
4.0(5, 2H), 3.04(t, 2H), 2.9{dd, 1H) , 2.76(t, 2H) , 
2.55 (dd, 1H) , 1.39 (s, 9H) . 



N-T -fe f/w (s) -f - a v^/w (s) ]} (s) -T 7 --/^3 (S)-T 5 7 -5- (2 
-y n n^y-y;Vir^--y)-A-ir^r V*<V9 >^(89) Ac-Tyr-Val-Ala-OH^o <£ t>* 
(3S)N-(T y y>^-^^*y>^^y>)-3-T 5; 7 -5- (2- 7 n d7j^M h 3ri/)-4- 
Tr^r 7-<yy 7it-7f;H82tIf£(©M(a «3 DfSb/c) ^blSLt, gfe 



**H NMR(CDC1 3 ) 6 



1 H NMR{CDC1 3 ) 



5 8.5<d, 1H), 8. ltd, 1H) , 8.0 (m, 1H) , 7. 4-7. Km, 
11H), 6.3(d, 1H), 4.9-4.8 (m, 2H) , 4.6-4.4 <m, 2H) , 
4.3(dd, 1H), 4.1(S, 2H), 3.3(t, 1H) , 3.05(t, 2H) , 
2.8-2.6{m, 3H] 
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*H NMR (DMSO- 

d ( J 6 9.15(s, 1H), 8.5(d, 1H), 7.9B(d, 1H) , 7.75(d, 
1H) , 7.55-7.3(m, 4H) , 7.0(d, 1H) , 6.6(d, 2H) , 4.6- 
4.3(m, 6H) ( 4. 3-4. Km, 2H) , 2.9(d, 1H) , 2.7S{dd ) 1H) , 
2.7-2.5(m, 2H) , 1.95(m, 1H) , 1.75(s, 3H) , 1.2(d, 3H) , 
0.9-0.7(dd, 6H) 




90 



N-2-(6-^<y^/H,2-yt y-3- (3-7 :r —/l^n t°^-^/>) T 5; / 

-1- tT U vviv) T ir ;y-5-(2-^nDKy ?y/VJr* ^)-4-t^y^y^ 
y ^ (90) £ , 52b:& J; t>* (3S) N- (T U /^^r V* /^tfw^) -3-7^7 -5- (Hnn 
7:n^y h^y)-4-^y^>y>gn-:^/W82^«^&^J; ^liSU 

*H NMR(DMS0-d 6 ) 
8 9.2(s, 1H) , 8.75(d, 1H), 7. 7-7. Km, 14H) , 6.4{d, 
1H) , 4.65(d, 6H) , 4.56{s, 1H) , 4.6-4.35(dd, 1H) , 
3.9(s, 2H) J 2.9-2.£(m, 6H) 




*i 



N-2- (6-^^^-1,2-^1; Kn-2-^-^y-3-(3-7^^/1^7°n T % 7 

-i-tr y ri?f-/w3(s)-r s; y-5-(5-(2, 6-yy n n7x^)fr^-;w2 
-^^)-4-^-^y^yyy^(9i)^ % 69a<z>p$g{z:o^TfEa£L;fcj; 5fcLT, 52 

b*5 J; T*3- ( T y y * 7^-4-[(2,6-^^nn7i^)f7y 
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J H NMR(DMSO-d 6 ) 6 9.32 (s, 
1H), 9.05(d, 1H) , 3.27<d, 1H) , 8.18{d, 1H) , 7.7(d, 
1H), 7.6(t. 1H), 7. 4-7. Km 11H) , 6.1(d, 2H) , 5.64(m, 
1H), 4.S-4.6(dd, 2H) , 3.85(s, 2H) , 3.02(m, 1H) , 2.9- 
2.7 (m, 4H) . 

B2 

3-(S)-(2-(3[3-(S)-(4-t Kd^v / 7i=/V)/d t°t^^7 ^ /^-2-Hr^rV7 
if/N>-l-^ IV) T^iVT X VIM(92) £ s 54a<7>£^t£oV ^Tf53£ 

Lfc^fe^McDTf&^j; ^ 2-(3[3-(S)-(4-t Ko^^7x^)^nt°^ 
y>T ^ / ]-2-^yr^y-W/>)S^il^«tt5N-r y />^V*y>^^yw4- 

7 ? ;-5^<y^t^V-2-t^yf h 7 t K n 7 7^ (Chapman, Biorg. Med. 
Chem. Lett. , 2, 613~18^~^ (1992^) ) frbWM bT s & <£> II ft £ L "t\ S 
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*H NMR(DMSO-d t ) 6 9.10-9.20 (s, 1H} , 
8.40(s, 1H) , 7.8B(d, 1H) , 7. Old, 2H) , 6 . 64 (d, 2H) , 
4.60(t, 1H) , 4.10[q, 2H) , 3.9-4.2<m, 2H) , 3 . S (m, 1H) , 
3.l8(d, 2H), 2.70(t, 2H), 2.40(m, 2H) , 1. 85-1 . 40 (m ( 
8H) . 




98 

4-=c /W4H-^-^-f-y'-/W5-^-y(94)^ s Cornforth 

, The Chemistry of Penicillin , Clarke, Johnson, Robinson, (fg) Princeton 
University Press, 804^—^(1949^) (^t^oT, P^Lfc 0 

4-^y-3-(3-7ai^y>r^ li /)-4,6, 7, 8-7^ h7t Knt°nn[l 

,2-a]t°U 3: v ? y-(6S)-^^7p>^5 : -/^X7"/V(95) ^, -f^#J 3 (CloV^T© 
^«J5 W^^J; 19 , 94^P3§iLT, mmfc&m. 5 g (30%) &#fc 0 
a H NMR (CD 3 OD) 6 1.3 (t, 3H) , 2.35 
(m, 1H), 2.65 (m. 1H) . 3.1 (ra. 1H) , 3.15 (ra, 1H) , 
4.25 (q, 2H) , 5.15 (dd, 1H) , 6.95 (d. 1H) , 7.4 (m, 
3H) , 7.6 (m, 2H) , 7.65 (d, 1H) . B.95 {s, 1H) . 

4-t^y-3-(3-7i^;l/7^ U n^/V7U)-4,6,7,8-r h y t Knt°nn[l 
,2-a]t°U 5 v ? y-(6S)-7V^^>^(96) 0 4-^ y-3- (3-7 ^ ~/>T * U n A 
r^/)-4,6,7,8-T hy t Knt°nn[l,2-a]t°y 5 v^- (6S) 
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/y«7Vy(95, 3.1 g> 8. 8 mmol) jSiT^lNTK^U f"^^7XI§«(8. 8 mL, 8. 
8 mmol) (D?t? ;-/V{\0 ml) ^(DM&m% , ^&X18mmMW Lfc 0 ^(DSJS^ 
U ^ Ltxf /l/x-f/l'-eiJfe^Ufc ( 1 X20 mL) 0 r (DtXS 

%) £« 0 

NMR{CD 3 0D) 5 2.4 (ni 1H) , 2.7(m, 1H) , 3. Km, 1H) , 
3.2(m, 1H), 5.15(dd, 1H), 7.0 (d, 1H), 7.4 (m, 3H) , 
7.6(111, 2H) , 7.65<d, 1H) , 8.95{s, 1H) 

4-^-^y-3-(3-7^^-^T^ ]} n^/k7^;)-4,6,7,8-f h y t: Knt°nn[l 
,2-a]t 0 U ^ ^y-(6S)-*/U*'yi(2--<y^/^^ T f 7 t Kd7 

7y-(3S)-^^)7^ K(97)£, {^t/H(DX©A^oV^T»f>J3-efE3zl!Lfc 

52 g (75%) &#fc 0 

l H NMR(CDC1 3 ) 5 2.3-2.7<ra, 3H) , 2.9(dd, 1H) , 3.05(ra r 
1H) , 3.3(m, 1H) , 4.4-4.8<m, 2H) , 4.9(2 x d, 1H) , 
5.05{m, 1H), 5.55(2 x s, 1H> , 6.5(2 x d, 1H) , 7.4(m, 
6H) , 7.55(m, 4H) , 7.65(2 xd, 1H) , 6.0(m, 2H) , 9.2(s 
x 2, 1HJ . 

y- (3S) - { y-3- (3-7 ^ rv^n f^^T ^ 7 ) -4, 6, 7, 8-"r h 

7t Ko t°oo[i,2- a ] try 5 v J y-(6s)-^^#^/k]T5y}-M(98)^ N ^ 

»©IgD i-oV >T(D«fiJ 3 (Djjmz-k V MM Ut, Sll^ftO. 13 g (45% 
) £« 0 
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NMR ( CD^OD) 5 2.35{m, 1H) , 2 .45-2 . 75 (m, 3H) , 2.8(t, 
2H) , 3.0(t, 2H) , 3. Km, 1H) , 3.25<m, 1H) , 4.3(m, 1H) , 
6.65(dd, 1H), 5.15 (m, 1H) , 7.15(m, 1H) , 7.3 (m, 4H) , 
8.8 (a, 1H) - 



3 (S) -(TV /Vir^^D T % J -4-[ (2, 6-^nn7i y' 

-/W2-^/H-4(R, S)-t Ko^v'lSgl^Hil^H^f^Og), 5-(2,6-v ? ^ 
DP7i^)^fy- />(2. 71g, 12.7 mmol ; Tet. Lett. 23, 2369^—^(1 

972m ^u^jim tmu<Djj rni^ £ v mmLtz) <d^ hyt Kn77^(65 mo 

A^fytfi©!. 5M^M, 8. 5 mU 13. 3 mmol) Sr^JP U ^ LT -78°C7?305> 
Mjt^Ufdo Iftv^^7^^T^ h(etherate) (3. 6 g s 13. 9 mmol) Sr^ 
7JPU 15^P^^^fcoT-45°C^-eS*fc 0 Z(D%jfc^&-78°C 

*"C#*PU Th7t Ko7 7 ^(65mL) ^©7/Wft K58(3.26g, 12.7 mmol; 
Graybillb, Int. J. Protein Res. , 44, 173— 182-<— v> (1993^) ) £MT Lfc 

, ^M-t? 1 BW H 1WLfc 0 r <7>SJ&£ 5 %<DNaHC0 3 (12 mL) "C^Jh U ^IT3 
«#Lfc„ :©fh7tKn77y^mi*U #btLfca»?r 
v?77 n n ^ 77 y-cft tti L/c 0 r W^Jl £^n±&{[^ h V V i»^M"C» U ^ 

tWc 0 ftSi- i 19 , 4. 79 g (80%) E>99gr#fc 0 

J H NMR (CDC1 3 ) 6 1.45(s, 9H) , 2.7-2.5(m, 2H) , 
2.8(dd, 1H) , 4.2, 4.4(2 xd, 1H) , 4.7-4.5(m, 3H) , 
5.35-5.1{m, 2H), 5.6, 5.7(2 xd, 1H> , G.0-5.8{m, 1H) , 
7.2(d, 1H) , 7.3(m, 1H), 7.4(111, 2H) . 
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\-if^r y_3_(3_7 ^-^o t°t^^7 5 7 )-4, 6, 7, 8-7 1 h7t Kn t°n n [1 
,2-a]t°U 5 v ? ^-(6S)-^7/^>^(lOO) 0 4-^y-3-(3-7i^7^yn^^ 
r^/)-4,6,7,8-T t Kn t°n D [1,2-a] fc° U ^ v ? y-(6S)-^7^/KV^(96 ; 
2.1 g> 6.5 mmol)^J:^*Ji^ft4f L/c20%7X«/^y> ? ^^(0. 5g)(D7 ^ 

tj^iiiu ^L-ciitrfs^ efe(D@{*tLT, mmfc&®2. 1 g (100%) # 

*H KMR (CD 3 OD) 6 2.35 (m, 1H) , 2.65(m, 1H) , 
2.75<t, 2H) , 3.0(t, 2H), 3. Km, 1H) , 3-15(m, 1H) , 
5.1<dd, 1H) , 7.15(m, 1H) , 7.25{m, 4H) , 8.75{s, 1H) 

100 

96 




ci 

2, 6- y p n ^E#ife4-f|HJK^ h V* ^*'^/W2-t^r y- (3S) - { [4-^ 
y-3-(3-y ^^^7°n tf^-nyl/T 5 J )-4, 6, 7, 8-7 1 h7t Knt°nn[l, 2-a] t° 

TO^Wy 5 (D^&^j; 19 PIL-C^ ^®ffc£^0. 16 g (20%) &#fc 0 
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] H NMR(CDjOD) 8 1.45 (s, 
9H) , 2.3(m, 1H) , 2.6(m,lH), 2.7(m, 3H) , 2.95 (ra, 3H> , 
4.6<m, 1H) , 5. Km, 1H) , 5.2(q, 2H) , 7.1 (m, 1H) , 
7.2(m, 4H) , 7.4 tm, 3H), 8.75(s, 1H) . 

4- (7- * y */*W—JV-2-4 ;V) -A-Jr* y- (3S) - { y - 3 - (3- 7 

i-/^Dt°t^7^ 7)-4, 6, 7,8-7" h7t Knt°nn[l,2-a]t°y 5 ^-(6 

S)-7J/^^/HT ^ y}-»^H^y f ^/^^X/^(101b) o 4-fc KndeV-4-(7- 

y h ^ y y>f- y — />) - os) - { [4-^ y-3- (3-7 ^ ^^^o t°^-^ 

/^T 3: 7)-4,6, 7,8-7" h7t Kn t°n d [1,2-a] t° U 5 ^y-(6S)-*/>^^/>] T 

, 100*3 «tt566a^Pj MS LT, i?r^f^-©i^fti:Lt, £j£#K>. 95 g 

*H NMR(CD 3 0D) 1.45(2 X S, 9H) , 2.2(2 
X m, 1H), 2.35-3.0(m, 9H) , 4.0(m. 3H) , 4.75(m,lH), 
4.85{m, 1H), 5.05(2 x dd, 1H) , 7.1(2 x dd, 1H) , 7.15- 
7.3(111, 4H), 7.5(2 X t, 1H) , 7.B(2 x d, 1H) , 8.55(2 x 
dd, 1H) , 8.7(2 X s, 1H) . 

nhtitc^m^, ik&®Gaa\z.^x<DmMM5<Djjm\z.l:V, ioib«^L 

mmft&mo. 36 g (50%) 

*H NMR(CDjOD) 6 

1.4 (s, 9H) , 2.35 (m, 1H) , 2.55 Cm, 1H) , 2.75 (t, 2H) , 
2.95(t, 2H) , 3.00(m,lK), 3.1(dd, 2H) , 3.l5(m, 1H) , 
5.15<dd, 1H) , 5.S5(t, 1H) , 7. Km, 2H) , 7.2(m, 4H) , 
7.4 (m, 2H) , 8.7(s, 1H) 

4-[5- (2, 6- W nn7i n/k) ^-^f-y M -4-^^r V- (3S) - { [4-^dr 
y-3-(3-7^^^y°n t°^/VT 5 7 )-4, 6, 7, 8-7" h 7 t Fnt°no[l, 2-a] t° 
y ^^y-(6S)-*y>^^y>]r^y}-|Silf|HJK^/^^"r^(l0lc) o 4-[5-(2 
,6-^no7s ^-^r f - y— /W2-^ )V\ -4- 1 K n ^ is- (3S) - { [4-^dr y-3- 
(3-7 1 ^;l/7°o t°t^;l/7 ^ 7 )-4, 6, 7, 8-r h 7 t Kn t°n n [1, 2-a] fc° U 
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(321) #S^p 1 0- 5 0 4 2 S 

<DMM&l5<DjjW;\Z.J: V , 100*5 «t 1^99^ bfSStLT, i?r^T^-©l^ 
t LT, «%0. 09 g (60%) £#fc 0 

: H NMR(CD 3 OD) 6 1.45 (2 X S, 9H) , 
2.2(111, 1H), 2.5(m. 2H) , 2.7(2 x dd, 1H) , 2.75(t, 2H> , 

2. 9-3. l(m, 4H), 4.7(m, 1H) , 5. Km, 2H) , 7.1 (m, 1H) , 
7.1-7.25(m, 4H), 7.4(t, 1H), 7.5(t, 1H) , B.55(d, 1H) , 
8.75(S, 1H) . 



ut, mmfc&mo. 04 g (45%) 

X H NMR (CD 3 OD) 6 
1.4{s, 9H), 2.3<m, 1H) . 2.6(m. 1H) , 2.75(t, 2H) , 
2.95(t, 2H), 2.9-3.2{m, 4H) , 5.2(dd, 1H) , 5.55(t, 
1H) , 7. Km, 1H) , 7.25 (m, 4H) , 7.55 (m, 3H) , B.75(s, 
1H) . 

gcS«4-# i/-2-tt y- (3S) - { [4-^-^r y-3- (3-7 :r ~ 

;^Dt 0 t^7^ y)-4,6,7,8-r h7t Ko t°n n [1, 2-a] t° U ^^y-(6S)- 

75 7} y'fv^^ 7V> (102a) £\ {^Wa^ol^TcD^fiJ 5 CO 

^SsfilJ: 19 101a^b«LT, mMfc&MO. 12 g (80%) &#fc 0 

1 H NMR(CD 3 OD) 82.35(tn, 1H) , 
2.65(m, 1H) , 2.75 (m, 2H) , 2.85(dd, 1H) , 2.95 (m, 2H) , 
3.0 (dd, 1H) , 3.15(m, 1H) , 3.25(m, 1H) , 4.55(dd, 1H) , 
5.15(m, 1H) , 5.25(q, 2H) , 7.15{m, 1H) , 7.25(m, 4H) , 
7.45 (m, 1H) , 8.8 (s, 1H] . 

4-(7-*'?;i'tti"<y y" * f - y-/u-2-4 />) -4-^ y - (3s) - { * y -3- ( 

3-7 1 ^^7o t° t^^7 5 / ) -4, 6, 7, 8-r h7t Kn t°nn[l, 2-a] tT U 

y- (6S) /^tfwH 757} -M (102b) Sr , 69a^O V ^ X(Dmmm 5 (D7j fei- «£ 

•9, 101b^b«LT, ^®ffr£$J0. 12 g (35%) &#fc 0 
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*H NMR (DMSO-d() 5 2.1{m, 1H) , 2 . 55 (m, 1H) , 2.7- 
3. Km, 8H) , 4.05{s, 3H) , 5.1{dd» 1H> , 5.55(t, 1H) , 7.2(m, 
1H), 7.25(m, 5H), 7.5(t, 1H) , 7.55(d, 1H) , 8.7(s, 1H) , 
9.2 (d, 1H) , 9.4 (s, 1H) . 12.7{br, 1H) . 

4-[5- (2, 6- nn7i if^-J M -4-^ V- (3S) - { [4-^ 
y-3-(3-7^^/^^°n ¥Jr^;vT % /) -4, 6, 7, 8-x h 7 t Knt°no[l, 2-a] fc° 
U ^>^6S)-#/W}wV]T^ /}-»(l02c)£ % ^^69a^oV^TH»J 5 
Mfffi&LfcJ: 5i-LT, 101c^b«LT, ^JBte^O. 01 g (40%) &#fc 0 

J H NMR(CDjOD) S2.35(m, 
1H), 2.S(m, 1H), 2.75(t, 2H) , 2.95(t, 2H) , 3.C5(m, 
1H), 3.15(m, 3H), 5.15(dd, 1H) , 5.55(t, 1H) , 7.15(m, 
1H), 7.2<m, 4H), 7.55(m, 3H) , B.B(s, 1H) 

BOOt/V* boG-W^Y 08 " BtfrA'* 

b] [1, 4] v ? r^t o y-l-y^)gt^^^-/^^^7"/^(l03) o 

IgA. 2(S)-f|HJK^ h^r^Z^^T ^ /-3-(2-~ hn7i^V7 * / 
)7°nt°tyi 0 h^V^/^^T 5 / -3-T 5 /7°n fc°^-yg£(10 

g, 49 mmol), f n^yf y(5.7 m U 54 mmol) *5 t/S^c^^ h 

]) $J*(8. 25 g, 98 mmoDSr, v?^f/^A7^ K130 ml^Atk 80°CC18B# 

rixSr7K300 mKCl^L, ^ Lt^if/H^T/VlS X150 ml) "Cffttij L-7C 
/>(3 X250 mDttttilLfc. ^tLb(7)^^-&fctttiit)^#S7K«^ h U -7^^ 
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$J12. 64 g (83%)£r#fc 0 

*H NMR (CD 3 OD) 

5 8.15-8.10 (lH,d) r 7.54-7.48 (lH,t), 7.13-7.08 (1H, 
d}, 6. 73-6. 65 (1H, t), 4.45-4.35 (1H, m) , 3.9-3.8 
(1H, dd) ( 3.65-3.55 (IK, dd) , 1.45 (9H, s) . 

igB. 2(s)-ihi^ ^ y-3-(2-r > y 7i^r ^ / 

/)y°n t°^-y^(l2. 65g, 40.5 mmol)jo«tt5l0% Pd/C<D0. 5 g ©y 9 J — /H00 
ml^I^l^ 1MH(D7KST^T, 4B^^»b/t 0 r<7)^SrCelite 54 

5 H NMR 

(CD 3 OD) 8 6.75-6.70 (3H,m), 6.65-6.58 UH, m) , 4.35- 
4.3 1H, m) , 3.6-3.38 <2H, n»), 1.45 <9H, s) . 

TMC. 3(S)-HHJK^h^V*y^^r^/-l,3,4 > 5-7 1 hy t Kn^y 

7 y^=./VT % S)y°n 95g, 40. 5 mmoDfDv^y f/Vfo/V&T % Kl 

00 ml©M(0t)», l-(3-y^W^ / fc»-3-xf ;^;^y^ 
^ KJMJ£(8.54 g> 44.5 nniol)£»U 18B^»L/c 0 r<E>£/£^£g^ 
3^/W00 ml^&#\ -?:LT7K(lOOml)^4 0^Lfc o r cD^TitJi £«7K» 

SU-C, H«^t)8 g (71%)£#fc 0 
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J H NMR (CDC1 3 ) 5 7.78 (1H, 
s) , 7.02-6.95 <1H, m) , 6.88-6.82 (1H, m) , 6.32-6.78 
(1H, m) , 6.75-6.70 {1H, to), 5.8-5.7 (1H, d) , 4.55-4.45 
<1H, m), 3.95 (1H, s) , 3.9-3.82 (1H, m) , 3.4B-3.40 
<lH,m), 1.45 (9H,s). 

IgD. (3(S)-I3X7>^y */^'^7 ^ ;-2-t^y-2, 3, 4, 5-T b 7 

t Kn^y/) [b][l, 4] i?TH tV-W/^g^gl^ ^/^^7vWl03) o 

h^^y^^^-^T ^ /-l, 3, 4, hy t Kn^yy'[b][l, 4]v ? Tift°y 
-2-^-y(0.94 g> 3.38 mmoD^MTk-r h 7 t Kn7 7^20 ml(D-78°C|§«^, 
U If* ( h V * U^)7^ K(3. 4 ml s 3. 4 mmol) COTHFCOl. 0M$gf££r 

iru zisX3oftmmwistc 0 z<D5n&m&mz. -/n^a^f-Mo.44 mi 

, 4 mmoD^ySTU Hk^^X\ ^fi^7?Ri6/c 0 n (7>SJS^ SrM^fvUOO ml 
7?«U ^:LT0.3N5j{t^7K*7J U [7-M50 ml) s ?X(2X50 ml) jo XX&yJ V 
7?»Lfc 0 rtLb^Wfc^t/^^TXMT- h y 7^«U, Mb, 
*rLT^38£i3:5^ ^i>^W#btK rtLSr, 3 : 7 (DEtOAc/Hex. Tl§If 1" 
577^7 a ^n-7h^77^Ha^ilLT > 6fe^@f*i: LT, Sffi^ 
#J0. 98 g (83%)£#fc 0 

J H NMR (CDClj) 5 
7.15-7.07 (2H, m) , 6.98-6.94 (1H, m) , 6.86-6.84 (1H, 
d) , 5.62-5.55 (1H, d) , 4.71-4.65 (1H, d) , 4.65-4.6 
(1H, m) , 4.33-4.27 (1H, d) , 3.96-3.90 UH, m) , 3.76 
(3H, s) , 3.44-3.37 (1H, m> , 1.4 (9H, s) . 
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a R = H 

b R = COCH 2 CH 2 Ph 
e R = CH 2 Ph 
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[2-^-^y-3(S)-(3-7^^/P7 0 D t°^-=./UT^ y)-2, 3,4, 5-"r h7t Kn^y 
y')[b][l, 4] v?Tif t°y-W/H-M^^/^^x/^(l04a) o (3(S)-f|HJK^ 
h^y#/^~/^T5 y-2-^y-2,3,4, 5-r F7 t Kn^)/[b][l, 4]^T 
if tV-W/^g^y f-/^^"ry>(103, 1 g, 2.86 mmol)75gM^fv^25 ml 

OSJS^M^T, Lt, 2-^y-3(S)-T 5 7-2,3,4, 5-7^ 

hyt Kn^77'[b][l, 4] ^7f t°7-H ^Sl/ f /nxryfi^I^Hf: 
o :©I»J:0't Knyy^^(0.47g, 3. 15 mmoD^-^y ^/Vfc/V&T % 

K20 mi u ^lto °c * -ry^^n u y ©«t y~y y y° n tvi^f-^ 
r^y(iml, 5.72 mmoDSr^PL, j^T, N-t Ko^y^y/ MJ r/-^ 
$o£.m-(3-i?/ =f^r % y -yn /y> -3-^^77 /^/jyyy 5 fiis^ii u 

io%5^ 7 x*y- h v y y-, io%SMgty- h y yy^ it/yyy 7»ifc 0 y 
75«a^^7Kwy- h y 7^«y siiiu ^Ltin^t-r, a®» 

ytL^r, 7 : 3 ©Sixf^/y 7 o o ^ ^ ^ T'^if 5 7 7 7 y 
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(55%)^#btWc 0 

: H NMR (CDC1 3 ) 6 7.3-6.65 (9H,m), 6.55-6.0 (1H, 
d) , 4.88-4.B2 (1H, m> , 4.72-4.65 (1H, d) , 4.28-4.22 
{1H, m] , 3.95-3.9 (1H, m) , 3.7B (3H, s) , 3.65 (1H, br. 
s), 3.28-3.2 (1H, m) , 2.95-2.84 (2H» m) , 2.55-2.4 (2H, 
m) . 

(3(S)-(3-7^^^7 P n 3: J )-2-Hr^r y-2, 3, 4, 5-7" h y t Kn^y 

y')[b][l, 4] v J Ti?t°>-l--i'/V)M(l05a) o (3(S)-(3-'7^^/V7 P n 
T 5 7)-2-^-^y-2, 3, 4, 5-7" h7t Kn^y^/)[b][l, 4]^T"^try-W/>]- 

My 7^^*7^(1043) 90%y y j—mzMM tfc 0 ^©K/SaU-Tkifete 

ML, ^LTM^^^-etttii-rS Sfe(7)@f*^LT s 3tS^t)304 mg 

(88%)tf5#b*Lfc 0 

'H NMR (CDC1 3 ) 5 7.5-6.9 (11H, m) , 4.92-4.8 
<1H, it), 4.7-4.58 (1H, d) , 4.38-4.25 (IK, d) , 3.88- 
3.7S (1H, m) , 3.45-3.25 (1H, m) , 3.05-2.B5 (2H, m) , 
2.55-2.45 <2H, tn) . 

4-^-^r y-3 (S) - {2- \2-ir^r y-3 (S) - (3-7 xr:/l//n t°t^/V7 5 J ) -2, 3, 4, 5 
-rh7t Kn^y/[b][l, 4] ^Ti? fc°y-W/KTi?7^T 3; / }M(106a) o 
N-[i-(2--<yyyt ;J r-/-5-^^y7 hy t Kn7yy-3-^;^;w^^;w^ 

f;V)-2-t^y-2,3,4,5-7h7t K n-lH-^> ^ [b] [1, 4] ^Ti? fcT y-3->f /1/J 
19 ,105a^^PffiLT > £$#J390 mg(93%) gr#fc„ 

J H NMR 

(CD 3 OD) 67.58-7.22 <14H, m) , 5.78-5.73 (0.5 H , d) , 
5.S4 {0.5 H, s) , 5.0-4.72 <4H, m) , 4.54-4.42 {2H, m) , 
3.B2-3.76 (0.5 H, m) , 3.68-3.62 {o.5H, m) , 3.2B-3.21 

(0.5H, m), 3.19-3.12 {0.5H, m) , 3.07-2.98 (2H, m) , 
2.78-2.48 (4H, m) . 
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3 ©ft^H(IgD) ^fa^Lfc^^ «t 19 , 106a 
efecSfttLT, SKl^£#fc(17%) 0 

l H 

NMR (CDjOD) 8 7.54-6.98 (9H, m) , 5.58-5.44 (1H, m) , 
4.8-4.2 (4H, m) , 3.96-3.3 (2H, ml, 3.30-3.05 [1H, m) , 
2.98-2.25 (5H, m) . 

[2-t^y-5-(3-7i^/^D t°^-^/V)-3(S)-(3-'7^^/V7 P n tfj^/^T 5 
/)-2,3,4,5-fh7t Kn^y/[b][l, 4] v^Tif fc 0 y-W^]My fv^X 
7V>(104b) o (3(S)-I = §7" f +^^^*'^^7 ^ y-2-t^y-2, 3, 4, 5-f b 7 

tKn^^/) [b][l, 4] vT^'fc o >-W/^gtg^fv^X7vWl03, lg, 2. 
86 mmol) ©SixfM5 ml<7)?§?fc ISTK^TKlg^ 2 ^MiDt^ #^7? 

y-3(s)-r^ y-2, 3, 4, 5-7- h7t KD^y/[b][i, 4] vth tv-i-^/^i 

^LT0°C^^3tfc„ r<D®^^ MJ^y>r 3: ^(1.6 ml, 11.5 mmol) 
Sr^PL % MV>7T, v^fc Kn^yt^/^ny^ K(0. 9 ml s 6 mmol) tr^T 

n^y>25 mlT'^U ^LT/XSO mlT* 2 0fc £07/'^ >50 ml7;10» 

Mfrltto^/^ls r*L&, 1 : l©S|xf;^7^nn^yt« 
f57 7 r7a^-7 h^yyy-^i^WSi-S^, Sfe©B#:tUT, ^Jg 

35 g (92%) ^#btL/c 0 

X H NMR CCDClj) 6 7 .45- 
7.02 C14 H, m) , 6.37-6.32 UH, d) , 4.78-4.72 (1H, m) , 
4.52-4.3 {3H, m) , 3.82-3.77 <lH,m), 3.74 C3H, s), 
3.03-2.87 (4H, m) , 2.58-2.45 C2H. m) , 2.45-2.35 (1H, 
m) , 2.25-2.16 (1H, m) . 



y-5- (3- 7 31 D t°^-^/V) -3-(3(S)-7i^7°nt°t^7 5 
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;)-2,3,4,5-fb7tKn^[b][l 1 4] v^Tif t°y-W/>]-^(105b) o [2 
-^-^y-S-O-y^^^T'n t°^-^^)-3-(3-7^^/V7 P n fc'^/VT 5 /)-2, 3, 
4,5-f^7t Kn^y/[b][l, 4]^T-trt°>-l-^/^]-gM^f-/^^7"/^(104 
b ; 680 mg, 1. 32 mmol) 105a(D^JgfiJ^*5tt Soffit- £ 19 MlK^M^^ t , 

*H NMR 

(CDCl 3 ) 6 7.5S (1H, br. s) , 7.5-7.42 (1H, m) , 7.35- 
6.95 (14H, m) , 4.95-4.88 (1H, m) , 4.64-4.55 (1H, d) , 
4.54-4.45 (1H, t) , 4.15-4.05 (1H, d) , 3.75 (1H, m) , 
3.05-2.75 {4H, m) , 2.58-2.45 (2H, m) , 2.45-2.28 (1H, 
ml , 2.25-2.14 UK, m) . 

y-3 (S) - {2- \_2-ir^r V-5- (3-7 x ^^7°D -3 (S) - (3-7 :r =-}V 

7°nt 0 t^7^/)-2, 3,4,5-f h7t Kn^yy*[b][l, 4] i?TM fc°y-W/^ 

^ y }gg^(io6b) 0 vi-^v-^-a-y ^.^jv-fxi t°^-^^)-3-(3-y 

i^^7°o t°t^^7 5 7 )-2, 3, 4, 5-T f 7 t Kn^^y [b] [1, 4]v ? Tift°y- 

W /H iffi-r 5 / y MflH^y^/^^TV^ 5 #/w^y y 
Sr, 3 «feK(igA) iifcits^ia 13 , *^y 0 y yy^iir-r, e 

fe<E>@fle350 mg(85%)gr#fc 0 



: H NMR (CDClj) 59.05 (1H, br. a), 7.58-7.55 
(lH,d), 7.5-7.35 (1H, m) , 7.35-6.95 (14 H, m) , 6.75- 
6.72 (1H, d), 6.25 (1H, br. b) , 5.25 (1H, br. s) , 
4.95-4.88 (1H, m) , 4.8-4.72 (1H, m) , 4.55-4.4 (2H, 
m), 3.92-3.88 (1H, d) , 3.73-3.68 (1H, m) , 2.95-2.8 
(4H, m), 2.8-2.72 (1H, ra) , 2.62-2.55 (1H, m) , 2.55- 
2.45 (2H, in), 2.4-2.32 (1H, m) , 2.2-2.12 (1H, ra) , 1.45 
(9H, s) . 



4-^ y-3- {2- y-5- (3-7j =-/vy°u -3- (3-7 :n ^)Vy°u fc° 

t^r^;)-2,3,4,5-rb7t Kn^yy [b][i, 4]yrift°y-i-y/^]ri? 
f-^r 5 y}M^=my"f-/^^x/n?5 77/w^y>^ N ^»3 7>^tJK( 
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47%) &#fc c 



J H NMR <CD 3 OD) 57.48-6.95 (14 H, m) , 
.65-4.15 (EH, m) , 3.5-3-4 <1H, m) , 2.85-2.72 (4H, m) , 
.65-2.5 (1H, m) , 2.5-2.34 (3H, m) , 2.34-2.15 (2H, m) . 



[5-^y^-2-t^y-3(S)-(3-7i^^n ¥$r~/l<Y5. 7) -2, 3, 4, 5-7 1 h 

dry-3-(3-7^^/^7°n tf^^T % /)-2, 3, 4, 5-x h 7 fc Kn^y/) [b] [1, 
4] t°y-W^]ii^f^x^T^(l04a ; 500 mg, 1.31 mmol), &.W.$> 

/wy$-k(l55 m g> 1. 58 mmoDio .fctf^ffc^y^MnO/z 1, 1.44 mmol) 
^/Jv^T ^ K10 mlfcAfk 8NF^(d^y L c:o-C80 < t:*T*MU7t 0 r<7)^ 
«ItS^fvW50 mlTr^U ^LT*50 ml-e4 0»U/t o :K£>^Jf& 

•7b^77^(li^ttSLT 1 efe^gfr^LT, M^t)460 mg(75%)£ 

J H NMR (CDClj) 8 7.34-7.05 
(14 H, m) , 6.32-6.28 (1H, d) , 4.84-4.76 (1H, d) , 4.76- 
4.70 (1H, m) , 4.43-4.37 (1H, d) , 4.26-4.18 (1H, d) , 
4.06-4.00 (1H, d) , 3.79 (3H, s) , 3.45-3.37 [1H, m) , 
3.02-2.95 <1H, m) ( 2.90-2.82 (2H, m) , 2.5-2.34 ( 2H, 
m} . 

[5--<y> ? /W2-^-dry-3(S)-(3-7^n/k'7 0 n t°^/^T 5 /)~2, 3, 4, 5-"r h 
7tKn^yy'[b][l, 4] v^Tif t°y-l-^/H-M(l05c) 105a<7>H5£fij7;i£ 

, S«^t)450 mg(98%)£#fc 0 
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l K NMR (CD 3 OD) 57.5-7.05 {14 H, m) , 6.4 (1H, 
br. s) , 4.85-4.55 (2H,m) , 4.5-4.21 (2H, m) , 4.12-3.92 
ClH, d) , 3.45-3.3 ( 1H, m) , 3.1-2.8 (3H, m) , 2.55-2.28 
( 3H, m) . 

3 (S) - {2- [5-^< y -y)V-2-if^ y-3- (3 (S) -y x ^-jVfn M°-fr=.;VT 5 7 ) ~2, 3, 4 

,5-ff7t Ko^yy'WD, 4] vTif t 0 >-i-^/^]r-tf-^r ^ y}-4-^-^y 

gM(l06c) o [5--<>v ; /W2-^-^y-3(S)-(3-y x^/^o t°sf^./UT 5; y)-2, 3 

,4,5-rh7t Kn^>y'[b][i, 4]v ? rift°y-W/H-M*5J;03(s)-r ^ y 

%A)\Z.$>ft ?) , *^7ly^^5t e @^260 mg(85%)^ 

1 H NMR (CD 3 OD) 5 7.35-7.0 (15 H, m) , 4.94-4.BB (1H, 
m) , 4.68-4.58 ClH, d) , 4.57-4.52 [1H, m) , 4.41-4.34 

(1H, d), 4.3-4.23 (1H, d), 4.1-4.04 (1H, «J) , 3.16-3 11 
(1H. m), 3.09-2.98 (1H, m) , 2.78-2.72 (2H, t ) . 2 .65- 
2.57 ClH, m) , 2.42-2.33 (3H, m) . 

3 (S) - {2- [5— < y i?;V-2-tt y-3 (S) - (3-7 x ~/V7°v t°t^y7 5 / ) -2, 3, 4 



5-fb7t Kn-<yy'[b][i, 4]yr4f t°y-w /v] yi?y^T 5 y}-4-y-^y 
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l H NMR (CD 3 OD) 5 
7.37-7.0 (14H, m) , 4.75-4.62 [1H, m) , 4.6-4.45 (2H, 
m) , 4.4-4.21 {2H, m) , 4.15-3.95 (2H, m) , 3.15-3.0 (2H r 
m) , 2.82-2.67 (2H, m) , 2.65-2.52 (1H, m) , 2.5-2.32 
(3H, m) . 



2,6-v ; ^nn^E#^4-^H^7'>drV^/^^-2-^-dry-3(S)-{2-[2-^- 
^y-5-(3-y •x.~fl/-fxi t°^-^/^)-3(S)-(3-'7^^^7 P n ^ir~)VT 5 S)-2, 3, 
4,5-7" h^t Kn^/[b][l, 4] i?TM fc°y-W/^]Ti?7^T ^ /}^=f-;v^ 

-^^105b4o «tt53-(T y /^^y#/^~/^T 5 /)-4-^ y-5-(2, n n 

-<yyV/K^y)-<yy ^®?t-y>/Kwo 93 16710)©* y?y v*r\z. «t 19 

LT, 6fe(D®#:tLT, SJS>fb^256 mg(58%) £#fc 0 



7.04 (17H, m) , 6.45-6.34 (2H, m) , 5.28-5.21 (1H, m) , 
5.1-5.0 (1H, m) , 4.95-4.90 (1H, m) , 4.75-4.70 (1H, m) , 
4.55-4.44 <1H, m) , 4.32-4.22 (1H, dd) , 3.99-3.85 (1H, 
dd) , 3.85-3.76 flH, m) , 3.06-2.83 {5H, m) , 2.83-2.74 
(1H, in), 2.6-2.44 (2H, m) , 2.43-2.33 (1H, m) , 2.24- 
2.15 (1H, m> , 1.45 (9H, s) . 

2, 6-v^y n n^E#lfe4-*/>5j?^f i/-2-tt y-3 (S)-{2-[2-^-^f y-5-(3-7 31 





108 



C! 




*H NMR (CDC1,) 6 7.45- 
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^7 0 ot°t^)-3(S)-(3-7i^;^nt o t^r5 7 ) -2, 3, 4, 5-7 1 h7 t K 
n^y^/M [1, 4] v^Tif 5: 7 } 7^/^*7V^(108a) £r 

, 57a^oV^TE3il!Lfc77?i(-j; «5 , 107a^lSS LT, U&<Dmfot LT, H 
«^t)156 mg(68%)§r#fc 0 

l H NHR 

(CD 3 OD) 5 7.5-S.9 (17H, m) , 5.16-5.02 (1H, dd) , 4.88- 
4.71 (2H, m) , 4.62-4.44 {2H, m) , 4.42-4.28 (2H, m) , 

4.27- 4.18 (1H, m) , 3.47-3.41 [1H, m) , 2.90-2.60 (5H, 
m]', 2.4S-2.4 (2H, m) , 2.39-2.16 (2H, m) . 

4- (7- ^ h *V ~ / W2->T />) V -3 (S) - {2- y -5- (3- 

7 ^ ^^7°n -3 (S) -(3-7j ^^7°p t°t^^7 ^ 7 ) -2, 3, 4, 5-7 1 h 7 

t Kn-<yy'[b][l, 4] v^Tif t°>-W/u]T-fe^/>T^ 7 } MHHfX7*fv^ 
*7vWl07b) o 4(R, S)-t Knde->-4-(7-y F^7-<yy>f y'^-2-^;V)-3 
(S) - {2- [2-« y-5- (3-7 ^ ~^7°n fcT^/l/) -3 (S) -(3-7j ^/^7° n 
7^7)-2, 3,4, 5-ff7t Ko^77'[b][l, 4] v^Tif fcV-W /^Tlrfv^T $ 
7}-|ilH»7'f/^XT/^, «^j5^b^67^IS^7577&(-J: t) , 10 
5b*3 «£ m6afr b MM L T , fife <D @#:56% £ #fc 0 

J H NMR (CDCl,) 5 7.72-6.78 
(19H, m), €.37-5.28 (1H, m) , 5.17-5.08 (0.5H, m) , 

4.92-4.82 (0.5H, m) , 4.81-4.6 (1H ( m) , 4.6-4.35 
((3H,m), 4.05-3.9 (lH, m) , 3.95 (3H, s) , 3.82-3.7 ClH, 

m), 2.96-2.05 (10H, m) , 1.45 (4.5H, s) , 1.38 (4.5H, 

s) , 

*H NMR 

(CD 3 OD) 5 7.62-6.8 (17H, m) , 5.64-5.58 (0.5H, t), 5.52- 
5.46 (0.5H, t), 4.62-4.47 {2H, m) , 4.40-4.32 (1H, m) , 
3.9 (1.5H, s) , 3.88 (1.5 H, s) , 3.43-3.37 (1H, m) , 
3.0-2.92 (1H, ra) , 2.90-2.62 {6H, m) , 2.5-2.4 (2H, m> , 

2.28- 2.15 (2H, m) , 1.32 (4.5H, s) , 1.25 (4.5H, s) . 
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4- (7-y h^^y y * v y-/u-2-4 -\-Jr*v -3 (s) - {2- [2-** y -5- (3- 

y^^jvy°u t°^-^^)-3(S)-(3-y^n/lx7 P n fc^^/^T 5 /)-2, 3,4, 5-7 

t Ko^yy [b] [1, 4] v ; Ti?t°>-l--f /HTi?f-^r 5 7}|§^(108b) HJfg 

50%) £#fc 0 

(CD 3 0D) 6 7. 41-6. SB (17H, m) , 5.S-5.55 (O.SH, t), 5. 46- 
5.43 (0.5H, C), 4.64-4.45 (2H, m) , 4.45-4.30 (1H, m) , 
3.93 (1.5H, s), 3.90 <1.5H, s) , 3.47-3.34 (1H, m) , 
3.10-2.85 (2H, m) , 2.84-2.63 (5H, m) , 2.6-2.4 (2H, m) , 
2.3-2.1 {2H, m) . 

4- [5- (2, 6-^Dn7i^) y — M -4-^-^r y-3 (S) - {2- \_2~Jr 

^y-5-(3-7i=/U7°o t°^-=-/U)-3(S)-(3-7^^/V7 D n f^^T ^ 7)-2, 3, 
4,5-fF7t Kn^yy[b][l, 4] v^Tif ^ 7}»^H 

f$y'fv^*7vKl07c) o 4-[5-(2,6-v ? y DP7i^)t^rf /^/H-^ 

/>]-4(R, S)-t Ko^y-3(S)-{2-[2-t :3 ry-5-(3-7x^7 0 D t°^-=/>)-3(S) 
-(3-7x^7°ot°t^^7 5 /)-2,3,4, 5-r h 7 t Ko^^[b][l, 4]v ; T 

gfe(75@#:72%^#/c 0 

; H NMR 

(CDC1 3 ) 5 7.71-7.64 (1H, m) , 7.5B-7.42 (2H, m) , 7.42- 
6.92 (15H, m) , 6.5-6.37 (2H, m) , 5.15-5.04 (1H, m) , 
4.88-4.68 {2H, m) , 4.57-4.37 (2H, m) , 4.2B-4.13 (1H, 
m) , 3.87-3.64 (2H, m) , 3.04-2.80 (4H, m) , 2.76-2.68 

(1H, m) , 2.67-2.42 (3H, m) , 2.41-2.31 [1H, m) , 2.22- 
2.12 (1H, m) , 1.45 (9H, s) . 
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*H NMR <CDC1 3 ) 6 7. 47-6. 9B 
(18H, m) , 6.52-6.42 (1H, d) , 5.6-5.52 (1H, m) , 4.78- 

4.71 (1H, m) , 4.52-4.40 (2H, m) , 4.03-3.94 (0.67H, m) , 

3.94-3.85 {0.33H, m) , 3.85-3.75 flH, m) , 3.45-3.33 
(1H, m] , 3.08-2.98 <1H, m) , 2.97-2.84 (4H r m) , 2.55- 

2.43 (2H, m) , 2.43-2.32 (1H, m) , 2.23-2.13 (1H, m) , 

1.35 (9H, s) . 



4- [5- (2, 6- nn7i =-;V) ir^9—/V-2-^ M -A-Jr^c y-3 (S) - {2-[2-sf 
dry-5-(3-7^^-/V7°n \fir^/V)-?, (S)-(3-7 x =-/Vfn M°y>r^.;VT \ J)-2, 3, 
4,5-f^7t Kn-<>y'[b][l, 4] v'Tif t°>- W /H T^fv^T I 7}M(108 
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l E NMR (CD 3 OD> 6 7.58-7.0 (18H, m) , 5.62-5. 
(0.67H, m], 5.52-5.47 (0.33H, m) , 4.68 (3H, m) , 3.5. 
3.42 (1H, m), 3.1-2.92 (2H, m) , 2.88-2.68 (5H, m) , 
2.63-2.45 {2H, m} 2.40-2.22 (2H, m) . 




■ Ri = CI 



3 (s) - {2 (r, s) - [4--< y i/sv-i-Jr* 7-6 (s) - (n--< y "yiv^r^ytuvS^-ivy 

nIt^(H4a) : 

IgA. 2-N-^y v7^^7#/^~/W3-N-^yv7MS)-2, 3-i/T 5 7 7° 
nlftylia^ (HO ; 0.85 g % 2.2 mmol), 3-(N-f§3&7> ^7#/^~ 
7-2-7 ^V^-Tr^r 7^7^ 7^7 fV^^7vWl09a ; 0. 65 g , 2.7 

mmolK gM(0.1mL, 1. 8 mmolh g^7~ h U 7 i» (0. 36 g , 2 mmol) £5 £ t>* 4 A 
^^ a 7^7-7~'(l g)(D7 77— ^(45 mL) 7~ MJ ^^77/*' 

h/n^ K(0.33g, 5.3 mmol) £«IL/c 0 7 (D^«25t7T?-8£Jf L 
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, #Cl^\ CeliteMJ^itiBU ^LtiJiTt-CliLyCo :©»lNNa 
0H^?«U ^LtSixf/K3 X40 mL)tiffiLfc 0 r (O^WM L (Mg 

S0 4 ), MilU ^Ltll^t, 3V ^n-7^77^(-y!J* 

?§t±j«LT4 : 1 (D^-V-y : M^/iX)^ !5 > t>f/VtLT, 111 
a^rO. 92 g (68% (D W) "C#fc 0 

7;^ngfi©^^ n n ^ ^ y (20 raL) ©25%|§I«L, &V^\ ^(DSJS 
^TLC(4 : KD^def-y : M^tW^J; ?) ^LfctTO^tLS*"?, 25°C 

L, 9 mmol), H0BT(0. 2g, 1.5 mmol)4o it>*EDC(0. 61 g , 3.2 mmol) "C^ygLfc 

4/^nfc 0 ^nvh^77>f-(V!J*^K 3 : 2©^f y : Itlxf^) 
M^^/y^ LT, 112a&0.49g (74%tf>W)T#fc 0 
X@C. 2(R, S)-[4-^<^v ; /y-7-^-^y-6(S)-(N-^<y ^t^r^*^*'^^ 

75 y)-[i, ti^rf^y-K^T'o tf^-ygey ^/y^y^/Kma ; o. i5 g , 

0. 32 mmol)£y ^y-/W-«U 1M LiOH(0. 32 mL)"C#ygU ^ LT25t:"C5 
X10 mL), Tir h U /y(2 X10 mL), -<yi?>(2 X 10 mL) "C*^^^ tfcl^ 

^noKtmco^mtmu^rnKx^) , lMa^^u ^Lxm&mthxo. 

1%TFA : tK/0.1% TFA : Ti? ^ h U /^fflWcM (C18# 7 -MHPLCfc «t 9 ffi 
SU-C, M&3V/H7 mg(lO%<7)M)£#fc 0 
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*H NMR (500 MHz, CD 3 OD) 6 
1.15 (m, 3 H) , 2.30- 2.70 (m, 6 H> , 2.72- 2.95 (bra, 6 
H) , 3.30- 3 .80 (ra, 4 H) , 4.10 (m, 1 H) , 4.40 (m, 4 
H) , 4.95 (m, 1H) 6.95- 7.10 <bs, 5 H) , and 7.12- 7.20 
ppm (bs, 5 H) . 

3 (S) - {2- [4--< V -y/v-l-ir^r y-6 (S) - (N-s<y -y;v^-yfi)Vi^=.)vr 3; J ) - [ 

i, 4]^rf^y-i->f;H7tf/u7^ y}-4-^-^y«h u 7/M-ngmtg(n 

4b) 114a(D^^oV^TfE3zl!Lfc^^Sfaw^^j;i9, 109b^b«L 

*H NMR (500 MHz, CD,OD) 5 1.20 
(d, J = 7 H2, 3 H) , 2.28 (m, 2 H) , 2.60 (m, 2 H) , 
3.18 (bs, 6 H), 3.35- 3 .45 (ra, 2 H) , 3. GO- 3.95 (m, 2 
H] , 4.15 (m, 1 H) , 4.32 (m, 1 H) , 4.42 (m, 1 H) , 5.00 
(bm, 2 H) , 7.20 (bs ( 5 H) , and 7.40 ppm (bs, 5 H) ; 19 F 
NMR (470 MHz, CD 3 OD) 5 -10.72 ppm (s, 3 F) . 

4-^-^r y-3 (S) - {2 (R, S)-[7-**c y-4- (3-7 ^ ^;k7° D \?*=./V) -6 (S) - (3-7 

i^7°ot°t^7? y)-[i, 4]v ? Tif/^y-i-y/v]y 0 n t°t^;v7 5 y}-i§ 

g£(115) : 

x@d. 2(r, s)-[4--<y v ; /w7-^-^y-6(s)-(N--<yyyv^-^v^/v^^/v 

T 3: y)-[l, 4] v^Tir/^-l-y ^]7°n t°^-7gfy f-/V3iX7"^(ll2b ; 0. 22 g 
, 0.49 mmol)^j;t>^|g±^^Lfc20% Pd(0H) 2 (50 mg) CO^ & J ' — /^(DMM 
M£> 7K*WTt7 7B$rWUfc 0 r(7)W^MffiT^T«ri^, ^(7) 
a^^v^y nny y^(20 mDi^iL, &V^T\ hy^W^d mL)*5j; 
7>yt Kni/yW/^ nyy K(170 mg, 1 mmol) L/c 0 

^(D^rli)i^|£ilL(MgS04), «ilU ^LT^ri-fT, ^/^^#fc 0 yn 
vb^77^^(y!)*y;K 4 : 1 (D^^f-y : g^^fv^) ^ «£ 19 , ir^;vt 
Ut, 113^0. 175 g (75%(DlR*)-e#fc 0 
IgC. 113(7)0. 15 g f^|4(0.32 mmoD^y y y— ^^?§^fL, lMLiOH(0.32 
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^ 2 X10 mL), T± h=- h U M 2 X 10 mL) , ^yif>-(2 X 10 mL 




120 



3- {2- [2, 4-v^ 7-^t^y-6-(N-X>^/kt^r^^M'^7^ 7) 

IgE . 2-N-^7^/K-<^y'dr^-3-N--<^v ? /W(S)-2, 5 7 M°Jr> 

mm^-My"^-^(llO ; 1. 77 g , 4. 6 mmol) , N-T U /WN-f|HJK^ h ^#>M?~ 
/>-(S)-7^^/>T7^y(116 ; 1. 04 g, 4.8 mmol), H0BT(0. 74 g , 5.5 mmol)£5 
iU<EDC(l. 33 g, 6.9 wl)©-/^nn/^y(50 mL)£>88££\ 25°CC16B#F E3 ( 1S 

77^(7U*^K 85 : 15(D^^f-> : IM^/^^i; t) , £tfe<DMft® 
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W-t LT, 117&1. 34 g (43%(7)W)-e#fc 0 

IgF. 117(Df^l. 34g5r^^DD^ ^V(3 mL)}^«U ^LtMJ7 
z^ngti©^^ nn^^y(20 mL) <7)50%?§^7;^3SL;/c o 1. 5|», r 7>?§ 

OmL)^?g$?U ^LT4-^f/W^!Jy(0.2inL, 2 mmol) , H0BT(0.27g, 
2 mnol)*5«tt^EDC(0.8g, 4 mmol) t|E^L/c 0 r <D&&ys%25V~?~ ffiMW 

U#^vK 7 : 3<7>^^y : g^^/u) ^ J; «5 , SlW^tL-C, 118^r 
0.8g (80%(DW)-e#fc o 

IgG. 118(7)^0. 8 g£y^/ — M40 mL)^g$?U -78ttT^iPU, 

•9, »J<Z)^-y>^^L, ^CV^\ K(5 mL)£»U - 

(yy^T-VK 1 : 1 (D^^r^y : g^gb^/i/) m «£ V) s efe©@ft:tLT, 119 
£0. 74 g (74%(D W) "C#fc 0 

X@H. 119(7)^0. 2 g (0.4 mmol) £Ti? (25 mL)^g$?U OtSt?^ 
£PU ^t-CtU7^^^ft5Sl:\ Jones^(D^^MTUT^aLfc 
0 #Cl>"T\ r(D^^(-2--7 0 n/^7-^(5 mL)£«IU #btLfc^M^Celit 

e^^iiiu ^Ltrt b>-zimvtc 0 mmm^^^, m&&<Dmfc* 

»(IgA, B*5j;t>*C){cfaa!<7)^'fetSM^&}-«J; !5 , 121^^Lfc 0 
h^77>f- (Si02 , 95 : 4. 5 : 0.5©^nn^y : ^^/^ : gM^f- 
>9> y y-i,fi(7}@#:85 mg(53%(DW)^#, rtLft, .£AT7> 
^-<y h;^7tIoV ^T3-{2-[2, 4-v^y V7W3, 7-^^ y-6-(N-^77 
/Wt^y*^*^/^ /Ml, 4]v ? r4fV^>-l-^/^]Ti?f-/^r 5 /}-4-;*-3r 
y»(l2l)7rfc5^flfefg^tLfc 0 
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l H NMR (500 MHz, CD 3 OD) 
5 2.36 (m, 1 H) , 2.45 (m, 1 H) , 3.21 (bs, 2 H) , 3.32- 
3.39 <bm, 6 H) , 3.65 (m, 1 H) , 4.05 (m, 1 H) , 4.21 
(bm, 1 H) , 4.31 (bs, 1 H) , 4.45 (dm, J = 11 Hz, 1 H) , 
4.95 (bs, 4 H) , 7.20 (bs, 5 H) , 7.33- 7.45 ppm 

(m, 5 H) ,- 19 F NMR (470 MHz, CD 3 OD) d -10.62 ppm (s, 3 
F) . 




(3S)N-(T y }V3r3r*sj3;vtf~;v)-Z-T 5 /-5-(2-* d p7x=;M fvi>f-^) 

ymt-y^-^(i23) 0 (3S)n-(t V ;vfr*^%/VT$~/v)-3-T 5 

y-5-7 f n^-4-^-^y^y^y^t-7'^^(l22 ; 749 mg, 2. 14 mmol ; WO 93 167 
10) *ffl,ibfl,K7 X K(20 mL) (75jfW«(-, 7 U ^7 A (273 mg, 4. 7 

0 raraol) n n 7i=^^ f^f M373 mg, 2.35 mnol) Sr^JPL 

fc 0 :©?^ft^3.5B$fWL, 7M50 mL) -eStf^it U ^Uttxf/K 
2 X50 mL) "Cjfitfi Lfc„ ^ *L Pj ^^-fr/cW *SffitfJ^ /X ( 4 X 50 mL) &l ^t? 

^y^y(50 mL)"CSfci£Lfco rtLbSr|£«feL(MgS04), ?Mg-f 5 

btK rtlS:77'7Xa^nv h^77>f- (10~35%(DM^^/^drf-y) 

Mil? WITTS «ife(D@f*832 mg(91%)#5#b*Lfc 0 
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tt* 45 " S 

"C; [a]," -19.0° (c 1.0, CH 2 Cl 2 ); IR (film) 3340, 
29B0, 2935, 1725, 1712, 1511, 1503, 1474, 1446, 1421, 
1393, 1368, 1281, 1244, 1157, 1052, 1040, 995, 764, 
739; J H NMR (CDCl 3 ) 5 7.3S (2H, m) , 7.21 (2H, m) , 
5.91 <2H, m), 5.27 (2H, m) , 4.76 (1H, m) , 4.59 12H, 
d), 3.78 (2H, s), 3.36 (2H, m) , 2.91 (1H, dd) , 2.74 

(1H, dd), 1-43 (9H, S). C*,H*CAH*,SV*.^i<»itX.a : 
C, 56.13; H, 6.12; N, 3.27; S, 7.49. *IMS : C 
56.08; H, 6.11; N, 3.26; S, 7.54. MS (C.I.) 430/2B 

(M* + 1, 3%) , 374/2 (100) - 

(3S)3-(2-(6--<>vvU-l,2-v fc Kn-2-t^y-3-(3-7x=/^n tf^^T 

ygH-7^Ml24a) 0 THF( 7 ral)c(i(7)6-^y^;H,2-^t 
-3-(3-7:rrviV7/ci t°t^7^ /)-l-fc°y v7^g|(52b ; 300 mg, 0.76 mmol) 

Sr, i-t Ko^y^yy h yry-^(205 mg , 1.52 mmoD^im-o-vy^^ 

7^7°d t°/W3-^/^/^ 5 K±^M) Lfc 0 3 ftmk. * 

(12M)£»IU r<^^&lO#IWi£#U (3S)N-(ry/>^V* 
y>3^ny>) -3-7;/ -5- (2-^07^ 7^7^) -4-^ y ^ V y y ^t-7 

(123) (325 mg, 0.76 mmol), If* ( h ]) 7 :r ~/>3fc;* 7 -i » V 7 i» (I 
D/n/y K(20 mg)4o it>* MJ K7^ K(0. 6 ml, 2.28 mmol)T 

^7 7^-(yy*7->, 50%(7yM^^/iv/^drf-y)^j; (9 , tefe(7)«t)(43 
9 mg, 81%)^#btLfc 0 
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[a] r zl -18.3 ° (C 0.5, CH 2 C1 2 } ; IR (KBr) 
3356, 3311, 1722, 16B9, 1646, 1599, 1567, 1513, 1367, 
1154; J H NMR (CDCl 3 ) 6 8.39 <1H, d) , 8.23 (1H, s) , 
7.24 <14H, m) , 6.16 (1H, d) , 4.95 (1H, m) , 4.63 (2H, 
m), 4.02 (2H, s) , 3.74 (2H, s) , 3.27 (2H, s) , 2.85 
(6H, m) , 1.40 (9H, S) . CiiH-^OI NsO^S tz-?^z<n jf^-fl : 
C, 65.39; H, 5.91; N, 5.87. JT«!M1: C, 65.51; H, 
5.99; N,5.77. 

[3S(1S, 9S)]-3-(6, 3, 4, 7, 8,9, Kn)-9-(3-7:r 

=.;vfn M°Jr^;vT % / )-6H-fc° V ?W [1, 2-a] [1, 2] v^Ti? tfy-l-j&^tff^lJ- 

3: K-5-(2-^DD7i^/Mf^ft)-ft^y^y^ y^t-^^(i24b) 

x/H234o «tt53S(lS, 9S)-3-(6, lO-v^^r y-1, 2, 3, 4, 7, 8, 9, 10-^ ^ 
t Kn)-9-(3-7x^7°n t°t^^T-; /)-6H-t°U y'vV [1, 2-a] [1, 2] v^Ti? 
t°y-l-^7/^>^(45a)^b, 124a£§|{a<D7j&^ «t >9 ISLT, 
452 mg(50%)£#fc o 

*4* 55-7 °C; [a] B 32 - 
94.0' (C 0.12, CH 2 C1 2 ); IR (KBr) 3288, 2934, 1741, 
1722, 1686, 1666, 1644, 1523, 1433, 1260, 1225, 1146, 
757; "*H NMR (CDClJ 5 7.35 {3H, m) , 7.20 {7H, m) , 6.46 
(1H, d) , 5.21 (1H, m) , 4.97 <2H, m) , 4.56 <1H, m) , 
3.75 (2H, s) , 3.25 (3H r m) , 2.93 (SH, m) , 2.71 (1H, 

dd) , 2.55 (2H, m) , 2.30 (1H, m) , 1.92 (3H, m) , 1.66 
(2H, m) , 1.42 (3H, s) . Css H-n C\ 0 t 5 i= ~> l « i t# 4& 

: C, 59.73; H, 6.23; Cl , 5.04; N, 7.96; S, 
4.56. IZWm : C, 59.73; H, 6.19? Cl, 5.10; N, 7.79; 
S, 4.58. MS {-FAB ) 697 (M-l, 100). 

(3S)3-(2-(6-^yv ; /W,2-v ; t Ko-2-t^y-3-(3-7i^7°o M°Jr^-/VT 

5 -y;v)r^z^-;vr % y-5-(2-y pn7i^/^fW)-4-t^y 

-<yy y^(l25a) 0 ^DD^y(3 ml)^(D3-(2-(6-^<y> ? /Wl,2-v ? t 

Kn-2-t^y-3-(3-7x^7°n 7 )-l- 1° U vv^) T-fefv^T 5 7 

-5-(2-^ n P 7i=/M Wt)-4-t^ y^V^ ySt-7*f ^ (124a) (400 m 
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g, 0.56 mmol)£, OtfcT, M7/VtnSI(3 ml)tML ( ^LTOtt 

/^tl«flU Mil-r^t, tefe(7)@f^(364 mg N 99%) #5# b tWc 0 

ft*,*. 165-7 °C; [a] D 22 -27.7 ' (c 0.2, CH 2 C1 2 ) ; IR (KBr) 
3289, 1712, 1682, 1657, 1645, 1593, 1562, 1527, 1497, 
1416, 1203, 1182; *H NMR (CDC1 3 ) d 8.47 (1H, d) , 8.21 
(1H, s) , 7.70 (1H, d) , 7.22 (14H, m) , 6.24 (1H, d) , 
5.03 (1H, tn) , 4.65 (2H, m) , 4.06 (2H, s) , 3.69 (2H, 
m) , 3 .23 (2H, m) , 2.88 (6H, m) . 

[3S(1S, 9S)]-3-(6, 10- y-1, 2, 3, 4, 7, 8, 9, ¥ t Kn)-9-(3-7:r 

^-;vy°v M°jr^./VT % / )-6H-t° V ?WW, 2-a] [1, 2] v^T-t? t°y-l-#/^>f- 
3; K-5-(2-^nn'7^^^^^/^^-)-4-^-^y^y^y^(125b)^, 125a^H 
fS^&^J; 9, t-^/^^x/H24b^b«LT, Mfe^»362 mg(93%) 

76-80 °C; [a] 0 21 
-134 ° (c 0.10, MeOH) ; IR (KBr) 3309, 2935, 1725, 
1658, 1528, 1445, 1417, 1277, 1219, 1175; X H NMR (D { - 
DMSO) 5 8.80 (1H, d) , 8.19 (1H, d) , 7.31 (9H, n) , 
5.09 (1H, m) , 4.74 (1H, m) , 4.63 (1H, ra) , 4.35 (1H, 
m), 3.76 (2H, ra) , 3.28 (3H, ml, 2.80 (5H, ra) , 2.52 
(4H, m) , 2.16 <2H, ra) , 1.90 (3H, ra) . Cj, H» CU WtO,S 
O.^hUOr-^'^tt^fg: C, 57.49; H, 5.53; N, 8.65; S, 
4.95. £HPJ4gi C, 57.35; H, 5.43; N, 8.45; S, 4.88. 
MS C-FAB) 641 (M-l, 100) . 

*mw<Dfc&m^ ^if hn^v^TicESri5E.$L#, tshK, m%mmm 
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*%m<D&<<Dfc&®l(ffl^ Ra^T/^t KS*/ii±^ h^MMU TM, 
CEQD 

? ? ? 

H (CHz)g-C-Ri3 H "VtJg-f-flB H X (CHiJa-^-Ro 

OH O OH 

CEQ2) 

« V 0 

/^<Sh / (CJ ^ 0 H 

(CH^g-C-Ro (CHz)9-C-Ro (CHtfg-C-R,, 

OR 0 QR 
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, 15.5mmol) (EP 333176) & X m0%^9 i? V J* ft—ftls (130 mg) <D^? / — ;V{ 
50.0 ml) <Dffi&lfo-& > H 2 (D#H^T(-T755>rBM#b7t 0 n <Z>Sl£^§rCelite ( 

mmm)^£ ^liiu ^-r?, P -b/^v^^v^(32.o m g )^j; 

t» D^/^/H^/^ — M6.45 ml, 38.8 mraol)t*lL, N 2 #H 

%Tiz.xmffiWM-?ijmvtz. 0 2ommm. P -h/^^*/^^(3o.o mg ) 

*3j:r» ]) ^^V^/H^/^ — h (6. 45 ml, 38. 8 mmol) ^iJDLfc„ £#^44 
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Lt, ffeO^tLt, 97 g (85%) &#fc 0 

fljfc*. 28-31 6 C; IR ( flt ) 1S29, 1497, 1434, 12S5, 1097; 
l H NMR {CDClj) 6 8.09 (1H, s) , 7.40 (1H, d, J = B.0}, 
7.28 (1H, t , J = 8.0), 6.89 (1H, d, J = 8.0), 4.02 (3H, 
S) ; 13 C NMR (CDC1 3 ) 5 152.84, 145.82, 142.50, 139.99, 
125.75, 113.42, 10B.80, 55.97. C»H,N.0i 0.1H..0 t s?u 7 « 
Mfis C, 63.65; H, 4.81; N, 9.29. jE«Hi': C, 63.43, H, 
4. 88, N, 9.05. M.S. (+ FAB); 150 (M* + 1). 
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FURTHER INFORMATION CONTINUED FROM PCTflSA/210 



Claims searched completely: 1DZ-109, 111-113, 115-118, 120-124 
Claims searched Incompletely: 1-101, 110, 114, 119 

In view of the large number of compounds falling under claims 1-101, 110, 
114,115, and of the absence of any sensible support for these claims In the 
description, the Search Division considers that 1t 1s not economically rea- 
sonable to draw a search report covering the Intlre subject natter of claims 
1-101, 110, 114,119. The search for the claims 1-101, 110,114,119 has there- 
fore been limited and Includes all the real examples given 1n the description 
and covers all similar compounds having the alleged activities as well (see 
also remark) 

Remark: As far as the claim 76 1s directed to a method of treatment of the 
human and/or animal body, the search has been carried out on the alleged 
effects of the compound and/or composition. 



-354- 



(355) 



10-504285 



PCT/US 95/07617 



otofbwrrtrepori I """due ' memberM* 



EP-A-0644197 




N0-A- 


942065 


05-12-94 


EP-A-0644198 


22-03-95 


AD-B- 


6347394 


27-04-95 




CZ-A- 


9401355 


15-12-94 






FI-A- 


942624 


04-12-94 






HU-A- 


68689 


28-07-95 






JP-A- 


7089951 


04-04-95 






NO-A- 


942064 


05-12-94 



-355- 



10-50428E 



(51) Int. CI. 6 

A 6 1 K 45/00 

C 0 7 C 229/22 
233/41 
233/83 
311/30 
317/26 

C 0 7 D 263/24 
521/00 

C 0 7 K 5/04 

(31) «5fe4f3£il#^ 

(32) 5fe 0 

(81)»£B 



ABE 



0 8/ 4 4 0, 898 
1995^5^25 0 
*H (US) 

E P (AT, BE, CH, DE, 
DK, ES, FR, GB, GR, IE, IT, LU, M 
C, NL, PT, SE), O A (B F , BJ, CF, CG 
, CI, CM, GA, GN, ML, MR, NE, S N, 
TD, TG), A P (KE, MW, SD, SZ, UG), 
AM, AT, AU, BB, BG, BR, BY, CA, C 
H, CN, CZ, DE, DK, EE, ES, FI, GB 
, GE, HU, IS, JP, KE, KG, KP, KR, 
KZ, LK, LR, LT, LU, LV, MD, MG, M 
N, MW, MX, NO, NZ, PL, PT, RO, RU 
, SD, SE, SG, SI, SK, TJ, TM, TT, 
UA, UG, UZ, VN 

(72)!§^# v^yrv Ji.. . 

4^V^S 31^.31^6 <p 

o-k. t-f-r- 

7r-A 8 
(72)mm n-7r- f-ftfyh 

01775, 7-4 7— n-K 254 

(72)3§^if 5^y*y, xV-. 

02194, — — /<— K 

110 



01746, *!)x fy, v'^r/w 
y — h 520 

y t-y 77 v y, t- v V . 

02160, — hycvi/, vf-fyy 
r^<— 20 



F I 

C 0 7 C 233/83 
311/30 
317/26 

C 0 7 D 263/24 
521/00 

C 0 7 K 5/04 

A 6 1 K 37/02 



ABA 
AAA 
AED 



-356- 



